
Record o f  Decision 
Remedi a1 A l te rna t  i v e  Select i o n  

SITE: Johns-Manvi 11 e-Waukegan, I 1  1 i n o i  s D i  sposal Area - 
DOCUMENTS REV 1 E WED 

I am basing my dec is ion  p r i m a r i l y  on t h e  f o l l o w i n g  documents descr ib ing  
t h e  analys is  o f  cost-ef fect iveness of remedi a1 a l t e rna t i ves  f o r  t h e  Johns- 
Manv i l le  s i t e :  

- Johns-Manvi 11 e Remedi a1 I n v e s t i g a t i o n  - Johns-Manvil 1 e F e a s i b i l i t y  Study and Addendum 
- Summary o f  Remedial A l t e r n a t i v e  Se lec t ion  
- Res pons i venes s Sunma r y  

A l i s t  o f  t h e  remaining documents which c m p r i s e  t h e  admin i s t ra t i ve  record 
i s  attached t o  t h i s  Record of Decision. 

DESCRIPTION OF REMEDY 

The major cmponents of t he  selected remedy, s o i l  covering w i t h  vegetat ion, 
are: 

- waste m a t e r i a l s / s o i l  i n  t h e  i n a c t i v e  waste disposal 
areas of t h e  s i t e  w i l l  be graded and covered w i th  24 
inches o f  compacted non-asbestos-containing s o i l  (see 
Exh ib i t  1). The cover w i l l  cons is t  of s i x  inches o f  
sand o v e r l a i n  by 12 inches o f  c lay.  Six inches o f  
t o p s o i l  w i l l  be placed over t h e  c lay ,  and a vegeta- 
t i v e  cover w i l l  be grown and maintained. 

- t h e  asbestos disposal p i t  w i l l  be closed i n  June 1989 
and provided w i t h  24 inches o f  cover as described 
above. 

- The miscellaneous disposal p i t ,  sludge disposal p i t ,  
and wastewater treatment system w i l l  c o n t i  n w  t o  
operate; asbestos i s  no longer  used i n  t h e  manufac- 
t u r i  ng processes a t  t he  f a c i l i t y .  

- any asbestos-containi ng mater i  a1 generated from re- 
cons t ruc t ion  a c t i v i t i e s  a t  t h e  f a c i l i t y  a f t e r  June, 
1989 w i l l  be disposed o f  o f f - s i t e  i n  an approved 
l a n d f i l l .  

- a s o i l  cover moni tor ing program w i l l  be developed t o  
ensure t h a t  no asbestos reaches the  surface of t h e  
cover and becomes re leasable t o  the  a i r  i n  t h e  future.  



- where f e a s i b l e ,  one l a y e r  o f  nominal 12- inch t h i c k  r i p r a p  
w i l l  be placed on t h e  i n t e r i o r  slopes o f  s e t t l i n g  basins.  
Four- inch t h i c k  bedding m a t e r i a l  w i l l  be used t o  prevent  
e ros ion  of s o i l  beneath t h e  r i  prap. A1 1 o the r  exposed 
i n t e r i o r  s lopes w i l l  be prov ided w i t h  24 inches  o f  s o i l  
cover  as descr ibed above. 

- a cont ingency p l a n  w i l l  be  developed t o  ensure t h a t  no 
asbes tos -con ta in i  ng sludge i s dredged f rom t h e  wastewater 
t rea tment  system i n  t h e  f u t u r e .  

- t h e  nor th ,  west, and south slopes o f  t h e  waste d isposa l  
area w i l l  be s loped w i t h  non-asbestos-containing s o i l  t o  
a r a t i o  of two h o r i z o n t a l  t o  one v e r t i c a l  and prov ided 
w i t h  24 inches of s o i l  cover w i t h  vege ta t i on  as p r e v i o u s l y  
descr ibed  (see E x h i b i t  1). 

- A minimum o f  24 inches o f  non-asbestos-containing s o i l  
w i l l  be placed on t o p  of  a l l  d i kes  and d i k e  roadways on- 
s i t e .  I n  add i t i on ,  h e a v i l y  used d i k e  roadways w i l l  be 
p rov ided  w i t h  e i g h t  inches o f  compacted g rave l ,  and 
l i g h t l y  t r a v e l l e d  d i k e  roadways w i t h  f o u r  inches o f  c m -  
pact ed grave l .  

- A ground water and su r f ace  water  d e t e c t i o n  mon i t o r i ng  
system w i l l  be es tab l i shed  o n - s i t e  t o  ensure t h a t  any 
contaminants t h a t  l each  from t h e  s i t e  a r e  detected.  
The mon i t o r i ng  and r e p o r t i  ny o f  r e s u l t s  t o  U.S. EPA 
w i l l  con t inue  f o r  a minimum o f  30 years.  A cont ingency 
p l an  w i l l  be devel oped t o  ensure t h a t  app rop r i a t e  
remedial a c t i o n  w i  11 be taken  if contaminant 
concen t ra t ions  t h a t  would pose a t h r e a t  t o  p u b l i c  
h e a l t h  and t h e  env i  f o m e n t  a re  detected. 

- An a i r  mon i t o r i ng  program w i l l  be es tab l i shed  a t  t h e  waste 
d isposal  area t o  determine t h e  l e v e l s  o f  asbestos, 1 ead, 
TSP, and chromium i n  t h e  a i r  around t h e  s i t e .  The mon i to r ing  
and r e p o r t i n g  o f  r e s u l t s  t o  U.S. EPA w i l l  con t inue  f o r  a 
minimum o f  15  years a f t e r  t h e  i n i t i a t i o n  o f  o n - s i t e  
c o n s t r u c t i o n  a c t i v i t i e s  f o r  t h e  remedial  ac t ion .  A c o n t i n -  
gency p lan  w i l l  be developed t o  ensure t h a t  app rop r i a t e  
remedi a1 ac t  i o n  w i  11 be taken  if contaminant 1 eve1 s exceed 
t h e  a p p l i c a b l e  a i r  standards o r  heal th-based c r i t e r i a .  

- deb r i s  from t h e  beach and southwest p o r t i o n  of t h e  waste 
d isposal  area w i l l  be c leaned up. 

- t h e  eas te rn  s i t e  boundary w i l l  be fenced t o  1 i m i t  access. 

- a d d i t i o n a l  warning s igns w i l l  be placed along t h e  s i t e  p e r i -  
meter. 



- t h e  small d i t c h  connected t o  t h e  south end o f  t h e  east d i t c h  
(see E x h i b i t  1) w i l l  be closed. 

- t h e  a c t i v e  waste d isposa l  areas (mi scel  laneous d isposa l  p i t ,  
sludge d isposa l  p i t  , and wastewater t reatment  system) w i l l  be 
sampled t o  v e r i f y  Manvil l e t s  c la ims  t h a t  no asbestos has been 
deposi ted i n  t h e  miscel laneous d isposal  p i t ,  no asbestos- 
con ta in ing  s l  udye i s  near  t h e  sur face  o f  t h e  sludge d isposa l  
p i t  , and no hazardous wastes a re  e n t e r i  ng t h e  wastewater 
t reatment system. 

- t h e  open area i n  t h e  nor theast  co rner  o f  t h e  m i  s c e l l  aneous 
d isposa l  p i t  (see E x h i b i t  1) w i l l  be closed. 

- pe r i phe ra l  d i t c h e s  w i  11 be cons t ruc ted  t o  c o l l  ec t  s i t e  run- 
o f f  and channel i t  t o  t h e  i n d u s t r i  a1 canal. 

- d ikes  w i  11 be cons t ruc ted  a t  t h e  depressed area a1 ong t h e  
n o r t h  s i d e  of  t h e  i n d u s t r i a l  canal t o  prevent i n d u s t r i a l  
canal water from m i g r a t i n g  o f f - s i t e .  

DECLARATIONS 

Consis tent  w i t h  t h e  Comprehensive Envi rormental  Response, Compensation, 
and L i a b i l i t y  Act o f  1980 (CERCLA) and t h e  Nat iona l  Cont i  ngency Plan 
(40 CFR Par t  300), I have determined t h a t  t h e  s o i l  cover ing  w i t h  vegeta- 
t i o n  remedy a t  t h e  Johns-Manvil le s i t e  i s  a  c o s t - e f f e c t i v e  remedy and 
prov ides adequate p r o t e c t i o n  t o  pub1 i c  hea l th ,  we1 f a re ,  and t h e  env i  ron- 
ment. The S ta te  o f  I 1  l i n o i s  has been consul ted and agrees w i t h  t h e  
approved remedy. I n  add i t i on ,  t h e  a c t i o n  w i  11 requi  r e  f u t u r e  ope ra t i on  
and maintenance a c t i v i t i e s  t o  ensure t h e  cont inued e f f ec t i veness  of t h e  

L ranedy. It i s  a n t i c i p a t e d  t h a t  these a c t i v i t i e s  w i  11 be undertaken by 
t h e  po ten t i  a1 l y  respons ib le  par ty ,  Manvil l e .  

I have a lso  determined t h a t  t h e  a c t i o n  be ing taken  i s  app rop r i a te  when 
balanced aqainst t h e  a v a i l a b i l i t y  o f  T rus t  Fund monies f o r  use a t  o the r  

Date 
Regi nal  Adrni nfst r a t o r  / 



ADMINISTRATIVE RECORD INDEX: JOHNS-MANVILLE 

The f o l l o w i n g  i s  an index t o  t h e  documents r h i c h  comprise t h e  A d m i n i s t r a t i v e  Recor 
for, t@ Johns - M a n v i l l e  NPL s i t e  i n  Waukegan, I l l i n o i s .  Th is  A d m i n i s t r a t i v e  Record 
inc ludes  a l l  ma te r i a l s  re ferenced i n  any l i s t e d  document. 

TITLE AUTHOR DATE SUBJECT NO. PAGES 

S i t e  Safety CH2M H i l l  7/7/83 S i t e  v i s i t  10 + Photos 
P lan - 
P lan t  Water Manvi 11 e Se rv i ce  1/84 P l a n t  water  68 p l u s  Summa 
Bal ance/Summa r y  Co rp  use 

Community --- 
Re1 a t  i ons  Plan 
-Johns-Manvi 1 l e 

9/5/84 Guide t o  conduc- 2 0 - 
t i  ng Canmuni t y  
Re1 a t  i ons  
du r i ng  HI/FS 

Suppl m e n t  a1 M a n v i l l e  Serv ice  2/6/84 O u t l i n e  o f  Work 6 
General Condi- Corp. t o  be done a t  
t i o n s  and Specs. S i t e  
f o r  Geotechnical  
& Hydro1 o g i c a l  
I n v e s t i g a t i o n  o f  
The Waste Dis-  
posal  S i t e  Study 

Agenda f o r  Meet- --- 
i n5  on Jan. 11, 
1985 - Review o f  
S o i l  & Groundwater 
Sampl i ny Resul t  

Schedule o f  R I  + --- 
EA Reports 

C o l l e c t i o n  + 
anal y s i  s of 
A i  r Samples 
f o r  t h e  
Waukejan Land- 
f i 1 1 Ambient 
Asbestos 
Mon i t o r i ng  
St udy-Prel i m i -  
nary  Report 

1/11/85 Agenda o f  Meet- 1 
i ny + L i s t  o f  
Guests 

Time 1 i n e  + 2 
Cons i d e r a t  ions 
f o r  I t e m  K o f  
R I  Report 

Sher idan Park 12/20/84 A i r  Sample Data 3 1 
Research Community- 
submi t ted t o  Man- 
v i l l e  



TITLE - AUTHOR DATE SUBJECT NO. PAGES 

Qua1 1,ty Kumar Ma1 h o t  r a  1/10/85 Data on S o i l  & 14 
Con t ro l  Lab Water Samples 
Data 

Techn ica l  B a t t e l l  e 
Support  t o  
Region V 

Johns-tlan- 
v i l l e  A i r  
Compliance 
F i l e  

Va r ious  

8/23/83 A i r  M o n i t o r i n g  P l a n  4 7 

Var ious  Manvi 1 1  e '  s Compl i ance 
Hi s t o r y :  EPA' s compl i- 
ance moni t o r i  ny r e p o r t  

Si t e Summary --- 4 / 3  184 D e s c r i p t i o n  o f  S i t e  5 

Qua1 i t y  
Assurance 
Manual 

Canton A n a l y t i c a l  1 / 84 D e s c r i p t i o n  of Q u a l i t y  97 
Labora to ry  C o n t r o l  Procedures 

used 

Sugpl m e n t  --- 
t o  q u a l i t y  
Assurance 
Manual 

Work P l a n  Kumar Ma1 h o t  r a  7/84 Work P lan  f o r  Remedial 48 
Geo t e c t i n i c a l  (Rev. 10184) I n v e s t  i gat i o n  w/approx. 
+ Hydrogeo- p e r f  o n a n c e  schedul e 
1 o y i c a l  I n v e s t i -  
ga t  i ons 

R e v i s i o n s  t o  sup- James Whipple 6 /1 /84 
p l e n e n t a l  General Sr. S t a f f  Eng ineer  
C o n d i t i o n  and 
Specs. f o r  Geotech- 
n i c a l  & Hydrogeo lo  
y i c a l  I n v e s t  i y a t i o n  
of t h e  Waste 
D isposa l  s i t e  
s t u d y  

Comments of Johns-Manvi 11 e 2/28/83 Reasons S i t e  shou ld  37 + 
Johns-Manv ill e be e l  i s ~ i n a t e d  frm A t t  achme 
Concerning NPL 
Proposed NPL 

Responses t o  Johns-Manvi 11 e 4 /7 /83 Responses t o  Feb. 7 40 p l u s  
EPA - Requests 1983 EPA Request f o r  A t  t ac h m  
f o r  I n f o n a t i o n  I n f o  + Suppl anent  

(6120183) 

Wau keyan Waste S. Whi p p l  e 
D l  sposal  S i t e  

17/18/83 Uork t o  be done 
+ c o s t s  



TITLE AUTHOR 

~ i f e . ? n v e s t  i- WEST-SPER 
y a t i o n  and TAT Kevin P ie ra rd  
s t a tus  rep0 rt 
asbestps con t  a- 
m ina t i on  Man- 
v i l l e  f a c i l i t y  

Dra f t :  Reme- CH2M H i l l  
d i  a1 Ac t ion  
Master P l  an 

Pldn f o r  addi-  ----- 
t i o n a l  moni- 
t o r i n g  

A i  rborne Ecol ogy B Envi ron- 
Asbestos ment 
Survey and 
da ta  

Tecnn i c a l  Kumar Ma1 ho t  r a  
Memorandum + assoc. 
#M-1: AS-  
bestos 
Ana lys is  o f  
Water Samples 
by E l  ec t  r on  
Microscopy 

Pre l  i m i  nary  Ecol ogy + Env i ron- 
Assessment rnent, Inc.  (Paul 
F o n  2071)-12 D. Shea) 

Cornrnent #63 Manvi l  l e  

Memo from ---- 
Georye Czerniak. 
Chief, Eny ineer i  ny 
Sec t ion  I, A i r  
C a p 1  i ance Branch, 
t o  Babet te  Neuberger, 
Ass i s t an t  Regional 
Counsel 

DATE - SUBJECT 

611 0183 I nspec t i on  t o  de te r -  
mine i f erne rgency 
e x i s t s  

8110183 P lan  f o r  RI/FS 
a c t i v i t i e s  

----- S p e c i f i c a t i o n s  f o r  
a  new a i r  m n i  t o r i  ng 
s tudy 

4/28/82 A i r bo rne  Asbestos 
Survey and da ta  

6 /8 5 Summary o f  Ana lys is  
of Asbestos i n  water 
sampl es 

NO. PAGES 

e 
1/25/83 P re l  i m i  nary  Assessnent 3  7 

of Johns-Manvi l le s i t e  

2/28/83 L e t t e r  + Attachments 107 
frm S c h i f f ,  Hard in  and 
Waite (A t t o rneys  f o r  
Manvil  l e )  

2/3/84 Cmments on d r a f t  CERCLA 2 w i t h  
Order and Asbestos NESHAPS 3 a t t a  

ment s 



TITLE AUTHOR DATE - 
IEPA Water Don Gimbel , 6/21/83 
Samples Techn i c a1 Ad v i  so r 

Enforcement 
Programs 

Technica l  Kumar Ma1 ho t  r a  9/85 
Memorandum & Assoc. 
#M-2 An af ys i s 
o f  carnon 
i no rgan i c  
anions i n .  
su r f ace  and 
Groundwater 
and Ambient 
a i r  q u a l i t y  
m o n i t o r i n y  f o r  
lead and TSP 

Memo from Gene A. 
Lucero, D i  r e c t o r ,  
O f f i c e  Waste Proyrams 
Enforcement, t o  Lee Thomas 

Remedi a1 Kurnar Ma1 ho t  r a  7/85 
I nves t  iga- 
t i o n  Report 
Vol. 1 L 2 

Asbestos Waste EPA 
Man ay ement 
Gui dance: 
Generat ion,  
Transpor t ,  
Di s pos a1 

L 
On Scene OSC, O i l  & 
Coord ina to r ' s  Hazardous 
r e p o r t  f o r  t h e  M a t e r i a l s  
Johns-Manvi l le Response 
( 7 )  o r i g i n a l  Sect i on 
s i t e s  

Sample On Paul Groul x ,  OSC 4/84 
Scene Coordina- 
t o r '  s Report  

Technica l  
Appendix o f  
Consent Decree 
f o r  one o f  
Manvi l  l e  S i t e s  
i n  Region I 
+ Proposed Plan 
f o r  Work i n  
i n  Hudson, NH S i t e  

SUBJECT NO. PAGE5 

Water Sample Test 
Resu l t s  

S tud ies  of i no rgan i c  60 
anions i n  s u r f a c e  & 
groundwater and TSP 
and lead  i n  ambient 
a i  r 

A u t h o r i z a t i o n  t o  pro-  6 
ceed w/Remedi a1 
Inves t  i g a t i o n l F e a s i b i  1 i t y  
S t  udy-Act i o n  Memorandum 

Det a i  1 ed rep0 rt of 
s i t e  c h a r a c t e r i  zat  i o n  
s t ud ies  & endangerment 
assessment 

Guidance on hand1 i ng 3 2 
asbestos c o n t a i n i n g  

waste m a t e r i a l  

Chronolog ica l  N a r r a t i v e  200 
Summary on EPA Region I 
Response Opera t i  on 

Ridge Avenue 
Asbestos S i t e  
New Hampshi r e  



TITLE AUTHOR 

Feasi b i l  i t y  Study Comments Var ious 

DATE - SUBJECT NO. OF. PAGES 

3/86 Comments f rom : 
Babet te  Neube rye r ,  
Je f f  Larson, Rodney 
Ga i t  he r  

Upf r e e z i  ng Cover C.L. V i t a  
Thickness Analys i  s Go1 de r  Assoc. 
t o  3 f e e t  - . 
Pre l  im ina ry  Est imates 

Eva1 u a t i  ng Cover R. J. L u t t o n  
Systems f o r  Sol i d  U.S. A n y  Engineer 
and hazardous Waste 

9/ 1 I 8 0  Manual w r i t t e n  
f o r  EPA presents 
procedure f o r  
eval  uat i ng c l  os u re  
covers f o r  so l  i d  
and hazardous wastes 

I l l i n o i s  Rules and 
Regulat ions:  T i t l e  
35: Envi  ronment a1 
P r o t e c t i o n  S u b t i t l e  G: 
Waste Disposal ,  Chapter I- 
Pol 1 u t i o n  Cont ro l  Board 

I l l i n o i s  r u l e s  and 251 
regul  a t  i ons on 
waste d isposa l  

Waste Management 
F a c i l i t i e s  Design 
C r i t e r i a ;  D r a f t  

(Same as T i t l e )  59 

Guidance f o r  
Prepar ing an 
area o f  concern 
Remedial Ac t ion  
Pl  an 

Science Appl i c a t  i ons  7/85 
I n t e r n a t  i ona l  Corp. 

Scope o f  Work + 5 2 
Background n a t e r i  a1 
on t h e  Waukegan Area 
of concern 

Study o f  Asbestos: 
Summary No rks hop 
on Ingested 
Asbestos 

Var ious 11/83 Summary of Workshop 209 
on Asbestos 

Asbestos Data 
Reports 

EYS Labs, Inc .  6/16/82 Ambient A i  r Sampl es 46 

L e t t e r  from Kumar 
Mahol t ra  t o  Rodney 
Ga i t  her  

7/3/85 Summary o f  Johns- 8 
Manvil  1 e Res p n s e s  
t o  comments on t h e  
D r a f t s  R I  Report 

Appl i c a t  i o n  f o r  
Court Order 
aut h o r i  zi ng t h e  
En t r y  by M a n v i l l e  
i n t o  a Consent 
Order w/U.S. EPA 

Contains-Records o f  
Phone c a l l s .  p ro  ress 
desc r i b i ng  hanvi  ?l e 
canpl  iance E f f o r t s  

General 
Correspondence F i  1 e 



DATE - SUBJECT NO. OF PAGE TITLE 

9/9 /86 C a p i  l a t  i o n  of 5 
Waukegan, IL 
Meteor01 o g i c a l  Dat a 

F r e e z e  I n d i c e s  
f o r  Past  30 
Years 

Brad B r a d l e y  

Loca l  C 1  ik- 
t o 1  o g i c a l  da ta  

1982 N a r r a t i v e  C l  ima- 2 
t o 1  og i c a1 Summa ry 

Johns Manvi 1 1 e 
Act  i o n  Sheet 

Brad B r a d l e y  Notes on Phone 
c o n v e r s a t i o n s  

1 /8 /87 Request f o r  Mee t ing  2 L e t t e r  f rom 

L 
r l a r v i n  Clumpus 
t o  Greg Vander laan 

Copy o f  L e t t e r  
frail Brad Brad ley  
t o  Marv in  Clumpus 

1/26/87 Approval  o f  Rev ised FS 1 

1/17/87 Spec ia l  n o t i c e o f  3 
p o t e n t i a l  l i a b i l i t y /  
N o t i c e  t o  N a t u r a l  
Resources T r u s t e e s  

Copy l e t t e r  From B a s i l  
Const ant  e l  os t o  Marv in  
C l  umpus 

12/18/86 Document IEPA's p o s i t  i o n  2 
on ARAR' s 

L e t t e r  f rom K u r t  
Nei  b e r y a l l  , t o  
Brad B r a d l e y  

Merno from K u r t  

L 
N e i b e r g a l l  , IEPA, 
t o  Gary Kind,  
S e n i o r  Atty. IEPA 

12/9/86 ARAR's under SARA 4 

H a n d w r i t t e n  Memo 
frm R.W. McGaw 
t o  Brad Brad ley  

12/5/86 C a l c s . f o r P e n e t r a t i o n  13 
Depth and r e q u i r e d  c o v e r  

L e t t e r  f r a n  K u r t  
N e i b e r g a l l ,  IEPA 
t o  Brad Brad ley  

11/5/86 Comments on F i n a l  FS 
Report  

S i t e  V i s i t  
Report  
Photos 

Brad B r a d l e y  11/5/86 I n s p e c t i o n  of s i t e  
o n  9/10/86 

Repor t s  of 
Tests  

Kumar Ma1 h o t  r a  10/21/86 A n a l y s i s  o f  S o i l  
H.H. Holmes 
T e s t i n g  Lab 



TITLE - 
Memo from 
Pe te r  Wise, 
Di r e c t o r  
Great Lakes 
Nat i onal 
Program 
O f f i c e ,  t o  
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SUMMARY dF iEMEDIAL .ALTERNATIVE SELECTION 
JOHNS-MANVILLE-UAUKEGAN DISPOSAL AREA 

SITE LOCATION AND DESCRIPTION 

The Johns-Manvi 1  le-Waukegan, I 1  1  i n o i s  Na t iona l  P r i o r ?  t i e s  L i s t  (NPL) 
s i t e  i s  l oca ted  a long  Lake Michigan i n  eas t - cen t ra l  Lake County, a t  
Greenwood Avenue i n  t h e  c i t y  of Waukegan f n  nor theas te rn  I l l i n o i s  
(sou thern  h a l f  of Sec t ion  10, Township 45N, Range 12E). Refer  t o  
F igures  1 and 11. 

The d jsposa l  area, o r  s i t e ,  covers approx imate ly  120 acres o f  t h e  
approx imate ly  300 acres o f  1  and owned by t h e  Manvi 11 e  Serv ice  Co rpo ra t i  on 
(Manvi 11 e )  , fo rmer l y  t h e  Johns-Manvil l e  Sa1 es Corporat ion.  The s i t e  
i s  bordered on t h e  eas t  by Lake Michigan, on t h e  n o r t h  by Ill 'no i s  Beach 
S ta te  Park, on t h e  south by an e l e c t r i c a l  genera t ing  s t a t i o n ,  and on 
t h e  west by t h e  M a n v i l l e  manufactur ing b u i l d i n g s  and an o l d  c i t y  dump 
s i t e .  There a re  no r e s i d e n t i a l  d w e l l ~ n g s  w i t h l n  one-ha l f  m i l e  of t h e  
s i t e ,  and approx imate ly  200 homes w i t h i n  one m i l e  of t h e  western edge 
o f  t h e  s i t e .  The s i t e  i s  l oca ted  a long t h e  eas te rn  edge of t h e  
C i t y  of Waukegan, which had a  popu la t i on  of 67,650, accord ing  t o  
t h e  1980 census. 

The e n t i r e  s i t e  i s  e leva ted  w i t h  respec t  t o  t h e  sur rounding l a n d  area, 
which i s  a  f l a t ,  g e n t l y  s l o p i n g  marsh. The maximum e l e v a t i o n  of t h e  
s i t e  i s  approx imate ly  40 f e e t  above n a t u r a l  ground. The sur face  
topography of t h e  s i t e  i s  i r r e g u l a r .  Refer t o  F i g ~ - e  I 1  I. I r i  general ,  
t h e  o u t e r  p o r t i o n s  o f  t h e  waste d isposa l  area s lope  away from t h e  
cen te r  of t h e  s i t e .  Par ts  o f  t h e  southern p o r t i o n  o f  t h e  s j t e  s lope 
i n t o  c losed  depressions, such as t h e  asbestos d isposa l  p i t ,  s ludge 
d isposa l  p i t ,  and misce l laneous dssposal p i t .  The s o u t h ~ e s t e r n  
p o r t i o n  of t h e  s i t e  s lopes toward t h e  west, and t h e  eas te rn  p o r t i o n  
of t h e  s i t e  s lopes g radua l l y  downward toward Lake Michigan. Surface 
runo f f  a t  t h e  s i t e  f l ows  i n t o  t h e  va r ious  ponds o f  t h e  wastewater 
t rea tment  system and t h e  d isposa l  p i t s  o n - s i t e  and t o  Lake Michigan. 
An i n t e r m i t t e n t  f low creek s t a r t s  approx imate ly  3000 f e e t  n o r t h  
of t h e  s i t e  and f lows no r t heas t  t o  t h e  Dead R'ver, whjch discharges 
t o  Lake Michigan. 

There a re  f i v e  major  groundwater ,aquifers i n  Lake County: t h e  g l a c i a l  
d r i f t  aqu i f e r s ,  t h e  sha l low do lom i t e  a q u i f e r  ( S i l u r ' a n ) ,  t h e  Glenwood- 
S t .  Pe te r  Sandstone, t h e  I r o n t o n - G a l e s v i l l e  Sandstone, and t h e  Mount 
Simon Sandstone. The g l ac ' a l  d r i f t  a q u i f e r s  range f rom 15 t o  50 f e e t  
i n  depth and o f t e n  conta'n s u f f i c i e n t  ground water t o  supply household 
needs. The S i  l u r ' a n  do lomi te  a q u i f e r  i s  p roduc t i ve ,  bu t  water qua1 i t y  
can be poor due t o  o i l ,  gas, o r  hydrogen s u l f i d e  o f  eco log i ca l  o r i g i n .  
The G a l e s v i l l e  Sandstone a q u i f e r  i s  t h e  most p roduc t i ve  of t h e  deep sand- 
Stone aqu i fe rs .  It gene ra l l y  produces 1000 o r  more g a l l o n s  per  minute.  
The St. Peter  Sandstone produces moderate quan t ' t i e s  of water,  and t h e  
M t .  Simon Sandstone a q u i f e r  has t h e  p o t e n t i a l  t o  produce l a r g e  q u a n t i t i e s  
o f  water bu t  i s  no t  gene ra l l y  used because of i t s  g rea t  depth and t h e  
h i g h  s a l i n i t y  o f  t h e  water conta ined w i t h i n  i t .  



SITE HISTORY 

The Manvi l  l e  p l a n t  p r e s e n t l y  produces and has produced a  wide range o f  
b u i l d i n y  ma te r i a l s .  Waste m a t e r i a l s  c o n t a i n i n g  p r i m a r i l y  asbestos, 
and t o  a  l esse r  ex ten t ,  lead, chrome, t h i r am ,  and xy lene have been 
depos i ted  a t  t h e  s i t e  s i nce  about 1922. Other contaminants, i n c l u d i n g  
methanol, naptha, to luene ,  minera l  s p i r i t s ,  va r ious  acids,  f u e l s ,  and 
pes t i c i des ,  have been disposed o f  a t  t h e  s i t e ;  however, these  a d d i t i o n a l  
contaminants have not  been ident  i f  ied as be ing  disposed o f  i n  cons iderab le  
q u a n t i t i e s  a t  t h e  s i t e .  P resen t l y ,  no asbestos o r  lead  i s  used i n  
manufac tu r ing  processes and i s ,  t h e r e f o r e ,  no l onye r  depos i ted on-s i t e ,  
w i t h  t h e  except ion o f  f r i a b l e  asbestos f rom recons t ruc t  ion (non-manu- 
f a c t u r i n y )  a c t i v i t i e s  i n  t h e  manufactur ing bu i l d i ngs .  

Wastes have been depos i ted i n  a  v a r i e t y  o f  p i t s  a t  t h e  s i t e ,  many o f  
which a re  no longer  i n  use. The a c t i v e  waste d isposa l  p i t s  are t h e  
asbestos d isposa l  p i t ,  which rece ives  f r i a b l e  asbestos wastes from manu- 
f a c t u r i n g  b u i l d i n g  r econs t ruc t  i on  act  i v i t  ies, t h e  s ludge d isposa l  p i t ,  
which r ece i ves  dredged m a t e r i a l s  f rom t h e  wastewater t reatment  system, 
and t h e  misce l laneous d isposa l  p i t ,  i n  which misce l laneous,  non-asbestos- 
c o n t a i n i n g  wastes a re  and were deposi ted.  The M a n v i l l e  f a c i l i t y ' s  waste- 
water  t reatment  system i s  a lso  loca ted  on t h e  s i t e .  F ib rous  m a t e r i a l s  
i n  t h e  f a c i l i t y ' s  wastewater are s e t t l e d  out over t i m e  i n  t h e  se r i es  o f  
un l  ined ponds and waterways which comprise t h e  wastewater t reatment  
system. The depos i ted m a t e r i a l s  are p e r i o d i c a l l y  dredged and t r anspo r t ed  
t o  and depos i ted i n  t h e  s ludge d isposa l  p i t .  I n  add i t  ion,  waste m a t r i a l s  
p r e s e n t l y  colnprise t h e  no r t h ,  south, and most o f  t h e  western s i t e  s lopes, 
o r  boundaries. 

A pe rm i t  was issued i n  1973 by t h e  S t a t e  o f  I 1  1  i n o i s  f o r  process waste- 
water  management u s i n g  a  c l  osed-loop r e c y c l e  system. To date,  t h e r e  have 
been no documented v i o l  a t  ions o f  t h i s  permi t .  4 i r bo rne  asbestos mon i- 
t o r i n y  was conducted a t  t h e  s i t e  i n  1973 and 1982 by t h e  I l l i n o i s  I n s t i t ~ ~ t e  
o f  Technology Research I n s t  i t u t e  and t h e  U . S .  EPA F i e l d  I nves t  i ga t  i on  
Team, r e s p e c t i v e l y .  The 1973 s tudy d i d  no t  p rov i de  conc lus ive  evidence o f  @ 
asbestos a i r  contaminat ion, and t h e  1982 s tudy i nd i ca ted  t h a t  concent ra t  ions 
o f  asbestos f i b e r s  i n  t h e  2.5 t o  15 micrometer range were e levated o n - s i t e  
and downwind o f  t h e  s i t e  and concen t ra t  ions o f  asbestos f ihe rs  l ess  than  
2.5 micrometers were e l eva ted  on-s i te .  The s i t e  was l i s t e d  on t h e  NPL i n  
December 1982. 

CURRENT SITE STATUS 

The Remedial I nves t  i g a t  i on  (R I )  f o r  t h e  Johns-Yanv il l e  s i t e  cons is ted  o f  a i r ,  
groundwater, s o i l ,  and Lake Mich igan water  sampl i n g  programs. 

The asbestos a i r  i n v e s t i g a t i o n  cons is ted  o f  f i v e  o n - s i t e  and t h r e e  o f f - s i t e  
sampl iny  l o c a t  ions. The o n - s i t e  s a ~ p l  i n g  l o c a t  ions are i nd i ca ted  on F igu re  
I V .  Two o f  t h e  t n r e e  o f f s i t e  l o c a t  ions were west o f  t h e  s i t e ,  w i t h i n  two 
m i l es ,  and t h e  t h i r d  was l oca ted  approx imate ly  t h r e e  m i l es  northwest of t h e  
s i t e .  F i v e  rounds o f  sampling were conducted, and t h e  r e s u l t s  i nd i ca ted  
t h a t  t h e r e  were e leva ted  l e v e l s  o f  asbestos f i b e r s  on-s i te .  Q e s u l t s  are in -  
d i ca ted  i n  Table I. Subsequent t o  t h e  R I ,  an ambient a i r  qua1 i t y  survey f o r  
lead  and t o t a l  suspended p a r t i c u l a t e s  (TSP) was conducted f o r  M a n v i l l e  by 
C lay ton  Environmental Consul tants ,  Inc .  Three rounds o f  sampl i ng  were con- 



Based on t h e  r e s u l t s  o f  t h e  R I  , t h e  p r imary  contaminants o f  concern a t  t h e  
s i t e  a re  asbestos, lead, chromium, p a r t i c u l a t e  ma t t e r ,  and, p o t e n t i a l l y ,  
arsen ic.  Fu r t he r  m o n i t o r i n g  may iden t  i f y  add it iona l  contaminants o f  con- 
cern. Asbestos i n  t h e  a i r  i s  a known luny  carc inogen and can a1 so cause a 
number o f  o t h e r  se r i ous  diseases, i n c l u d i n g  asbestos is ,  a ch ron ic  d i s -  
ease o f  t h e  lungs which makes b r e a t h i n g  i n c r e a s i n g l y  d i f f i c u l t  and may 
cause death, and mesothel ioma, a cancer o f  t h e  membranes t h a t  1 i ne  t h e  
chest and abdomen which i s  n e a r l y  always f a t a l .  Cancers can occur  from 15 
t o  40 years  a f t e r  t h e  f i r s t  esposure. No sa fe  1 i m i t  o f  exposure i s  known, 
and any exposure t o  asbestos c a r r i e s  some h e a l t h  r i s k .  Lead i s  a re- 
p roduc t i ve  t o x i n  and can adverse ly  a f f e c t  t h e  b r a i n  and c e n t r a l  nervous 
system by caus i n y  encephalopathy and pe r i phe ra l  newropathy. Exposure t o  
lead can cause k idney da~naye and anemia, and ch ron i c  exposure t o  low 
l e v e l s  o f  lead can cause s u b t l e  l e a r n i n y  d i s a b i l i t i e s  i n  ch i l d ren .  There 
i s  a l so  some evidence t h a t  some lead s a l t s  may be carc inogenic .  Yex- 
ava lent  chromium (C r  V I )  causes k idney damage, and some evidence suggests 
t h a t  it may be  a carcinogen. T r i v a l e n t  chromium ( C r  111) i s  much l e s s  
t o x i c  and can cause con tac t  d e m a t  it i s  i n  sens it i v e  i nd i v i dua l s .  The 
analyses performed f o r  t h e  R I  d i d  not i n d i c a t e  t h e  va lence s t a t e  of t h e  
chromium detected,  so it i s  no t  c l e a r  what percentage o f  t h e  chromium 
de tec ted  i n  t h e  s o i l s  i s  hexavalent and what percentage i s  t r i v a l e n t .  Par- 
t i c u l a t e  ma t t e r  (TSP) exposure r e s u l t s  i n  b r o n c h o r e s t r i c t i o n  and causes 
r e s p i r a t o r y  problems. Arsenic has been associated w i t h  l ung  and s k i n  
cancer i n  humans and can cause s k i n  l es i ons ,  pe r i phe ra l  vascu la r  disease, 
and pe r i phe ra l  neuropathy. 

Contaminant pathways and po ten t  i a l  recep to rs  assoc ia ted w i t h  t h e  s i t e  a re  
summarized i n  Tables V I  and V I I ,  r e spec t i ve l y .  

ENFORCEYENT ANALYSIS 

The Enforcement 4nalys i s  i s  inc luded  i n  t h i s  document as Appendix I. 

ALTERNATIVES EVALUATION 

The pub1 i c  h e a l t h  and environmental  o b j e c t i v e s  used f o r  t h e  eva lua t i on  
o f  a l t e r n a t i v e s  were t o  ensure t h a t :  1) t h e  p o t e n t i a l  f o r  re leases  o f  asbes- 
t o s  and o t h e r  con tan inan ts  t o  t h e  a i r  i s  e s s e n t i a l l y  e l  iminated, 2 )  d i r e c t  
con tac t  w i t h  waste m a t e r i a l s  and s o i l s  i s  minimized o r  e l  iminated, 3 )  con- 
c e n t r a t  ions o f  any contaminants i n  t h e  ground water exceed i ng  appl i c a b l  e 
d r i n k i n g  water  standards,  heal th-based standards, o r  wa te r  qua1 i t y  c r i t e r i a  
f o r  aquat ic  1 i f e  a re  de tec ted  and e f f e c t  i v e l y  remediated, and 4 )  no sur face  
water  leaves t h e  s i t e .  

Cons ider ing t h e  na tu re  o f  t h e  contaminants invo lved  and t h e  cond it ion o f  
t h e  s i t e ,  o f  a1 1 poss i b l e  remedial  ac t  i on  a l t e r n a t  ives,  t h e  f o l  l ow ing  
a l t e r n a  t ives  were considered f e a s i b l e  and were eva luated i n  t h e  Feas i- 
b i l i t y  Study f o r  t h e  s i t e :  

ALTERNATIVE 
SOURCE CONTROL OR MANAGEMENT 

OF MIGRATION 

1. No Act ion  
2.  So i l  Cover ing 
3. Capping 

Ne i t he r  
Source Cont ro l  
Source Cont ro l  



ducted a t  e i g h t  o n - s i t e  and two o f f - s i t e  sampling l oca t i ons .  Sampl ing  
l o c a t i o n s  are shown on F igures  I V  and V ,  and r e s u l t s  are i nd i ca ted  i n  
Table  11. Leve ls  o f  TSP exceeded t h e  pr imary Na t iona l  Ambient A i r  
Qua1 i t y  Standards (NAAQS, annual geo~net r i c  mean) on one occasion and t h e  
secondary NAAQS ( annual yeometr i c  mean) on t h r e e  occas ions. More da ta  
would be requ i r ed  ( a  minumum o f  f i v e  d a i l y  readings per calendar 
q u a r t e r )  t o  determine whether an ac tua l  exceedance o f  t h e  TSp NAAQT oc- 
cu r red  a t  t h e  s i t e ;  however, t h e  s tudy i nd i ca ted  t h a t  t h e r e  i s  a  poten- 
t i a l  p a r t i c u l a t e  problem on-s i te .  Lead l e v e l s  were we1 1 w i t h i n  t h e  lead 
NAAQS (3-month average) d u r i n g  t h e  sampling. Again, f u r t h e r  da ta  would 
be requ i r ed  t o  v e r i f y  compl iance o r  noncompl iance w i t h  t h e  lead N4AQS at 
a t  t h e  s i t e .  No analyses were performed f o r  chro~nium o r  any organic  con- 
t an i nan t s .  

F i v e  ground water  mon i t o r i ng  we1 1s were i n s t a l  l e d  on-s i te ,  and, f o r  asbe- 
s t o s  sampl ing,  f o u r  su r f ace  water sampl ing l o c a t  ions were es tab l  ished i n  
Lake Michigan. Refer  t o  F i gu re  V I  f o r  t h e  l o c a t  ions. One round w 
o f  sampl i ng  was conducted. The r e s u l t s  i n d i c a t e d  t h a t  t h e  ground 
wate r  a t  t h e  s i t e  f lows t o  t h e  east and t h e  nor theas t  (see arrows on 
F i y u r e  V I ) .  Resu l t s  o f  t h e  yround water analyses a re  presented 
i n  Table 111, Due t o  t h e  number and l o c a t i o n s  o f  t h e  mon i t o r i ng  
w e l l s  and t h e  performance o f  s i n g l e  round o f  sampling, t h e  conclu- 
s  ions based upon these inves t  i g a t  ions a re  quest ionable.  Arsenic was 
de tec ted  i n  quant it i es  g rea te r  t han  t h e  appl i c a b l e  heal th-based water  qua- 
1  i t y  c r i t e r i a  d u r i n g  t h e  s i n g l e  round o f  sampl ing. It should be noted 
t h a t ,  based on t h e  m a t e r i a l s  known t o  be disposed o f  on - s i t e ,  a rsen ic  nlay 
not be a t t r i b u t a b l e  t o  t h e  s i t e .  Analyses f o r  asbestos were conducted 
i n  b o t h  yround water samples and Lake r l i ch igan  water  samples wsing t r ans -  
miss ion e l  ec t  ron  microscopy. Only one round o f  sampl ing  was conducted, 
again render  i ny  concl  us ions quest ionable.  Asbestos f i b e r  concent ra t  ions 
exceeded appl i c a b l e  h e a l t h  based water  qua1 i t y  c r i t e r i a  at  a1 1  ground water 
and su r f ace  water  sampling loca t ions .  Resu l t s  o f  t h e  ground water and 
Lake Michigan water asbestos analyses a re  presented i n  Table I V ,  

L/ 

Four teen s o i l  bo r i ngs  were performed t o  de te rn i ne  t h e  phys ica l  na tu re  o f  
t h e  s o i l s  i n  t h e  waste d isposal  area and t h e  s o i l s  i n  t h e  borrow p i t  area 
northwest o f  t h e  s i t e  ( r e f e r  t o  F i g u r e  V I  f o r  l o c a t  ions) .  Th i r t y -one  
samples from t h e  bor ings  were analyzed; r e s u l t s  i nd i ca ted  t h a t  e leva ted  
l e v e l s  o f  lead are conta ined i n  o n - s i t e  s o i l s .  De tec tab le  l e v e l s  o f  o ther  
meta ls ,  most no tab l y  chromium, a re  a lso  present .  Resu l t s  o f  t h e  s o i l  anal- 
yses a re  i n d i c a t e d  i n  Table  V.  

The Remedial I n v e s t i g a t i o n  i nd i ca ted  t h e  need t o  t a k e  act  i on  t o  prevent re- 
leases o f  asbestos and TSP i n t o  t h e  a i r  and ensure t h a t  arsenic  ( i f  ap- 
p ropr  i a t e )  and asbestos a re  e f f e c t  i v e l y  remed i a t ed  i n  s i t e  ground water and 
Lake Michigan su r f ace  waters near t h e  s i t e .  There i s  a lso  a  need f o r  fur -  
t h e r  a i r ,  ground water, and sur face  wate r  mon i t o r i ng  a t  t h e  s i t e  and a 
mechan isrn f o r  rernediat ion o f  any contaminants t h a t  are detected i n  concen- 
t r  a t  ions t h a t  would present  an endangerment t o  pub1 i c  h e a l t h  and t h e  environ- 
ment. 



4 .  On-s i te  Treatment/% a b i l  i z a t  i on  Source Cont ro l  
5. On- s i t e  Disposal /Landf  il 1 i ng  Source Cont r o  1 
6.  O f f - s  i t e  Disposal /Landf  ill i n g  Source Cont r o l  

The a l t e r n a t i v e s  were sub jec ted  t o  an i n  it i a l  screening process based 
on t e c h n i c a l  performance, i n c l u d i n g  t h e  a b i l i t y  t o  s a t i s f y  environmen- 
t a l  standards, comparat ive costs ,  imp lemen tab i l i t y ,  r i s k ,  r e l i a b i l i t y ,  
and po ten t  i a l  env i ronmental  impacts i n c l  ud i ng  sa fe t y .  It was i nd i ca ted  
t h a t  o n - s i t e  s t a b i l  i z a t  ion i s  t e c h n i c a l l y  impract i c a l  due t o  t h e  cherllical l y  
i n e r t  and non-combust i b l e  na tu re  o f  asbestos and invo lves  h i gh  r i s k s  i n  
i t s  implementat ion;  the re fo re ,  o n - s i t e  s t a b i l  i z a t  i on  was exclude4 from 
f u r t h e r  cons ide ra t i on  f o r  t h e  s i t e .  S o i l  cover ing  w i t h  and w i t hou t  
v e j e t a t  i on  and capping a l l  p rov i de  a  s i m i l a r  degree o f  p r o t e c t  ion 
f rom a i r bo rne  asbestos, which i s  o f  pr imary concern a t  t h e  s i t e .  These 
a l t e r n a t  ives a1 so p rov ide  p r o t e c t  ion from d i r e c t  con tac t  w i t h  waste mate- 
r i a l s  and s o i l  and a  b a r r i e r  from i n f i l t r a t i o n ,  t h u s  p r o v i d i n g  SOW degree 
o f  ground water  p r o t e c t  ion. Capping o f f e r s  g r e a t e r  p r o t e c t i o n  t o  t h e  
ground water t h a n  t h e  two s o i l  cover ing  var  i a t  ions; however, s  ince ground- 
water  contaminat ion i s  no t  o f  p r imary  concern a t  t h e  s i t e  and capping 
cos t s  approx i rnately t w i c e  as much as t h e  s o i l  cover ing  a l t e r n a t  ives,  
cappiny was excluded from f u r t h e r  cons idera t  i on  f o r  t h e  s i t e .  S i m i l a r l y ,  
t h e  s o i l  cover ing  w i t hou t  vege ta t i on  a l t e r n a t i v e  was excluded from fu r -  
t h e r  cons idera t  i on  because, f o r  n e a r l y  t h e  same cos t ,  t h e  s o i l  cover ing  
w i t h  veye ta t  i on  p rov ides  g r e a t e r  p r o t e c t  ion t o  pub1 i c  heal t b  and t h e  en- 
v  ironment due t o  t h e  eros ion c o n t r o l  and s t  a b i l  i t y  o f f e r e d  by t h e  vege- 
t a t  ion. An a l t e r n a t  i v e  which does not achieve appl i c a b l e  standards, 
g rad ing  and seeding, was added t o  t h e  l i s t  o f  a l t e r n a t i v e s  f o r  d e t a i l e d  
development; thus,  t h e  a1 t e r n a t  ives cons idered f o r  d e t a i l e d  development 
were: 

ALTERNATIVE 

I. No Act ion  

11. Grading and Seeding 

SPECIFIC ACTIONS CO'APRISING 
THE ALTERNATIVE 

a. l eav i ng  t h e  waste m a t e r i a l s l s o i l s  
on t h e  d isposa l  area i n  t h e i r  present 
s t a te .  

b. ground water  de tec t  i on  mon i t o r i ng  system 
c. development o f  a  cont ingency p  1  an f o r  

ground wa te r l su r f ace  water  cont am i na t  ion. 

a. grad ing o f  waste m a t e r i a l  s l s o i l s  and 
est  abl i s h  ing  veget a t  ion 

b. c l osu re  o f  t h e  asbestos d isposa l  p i t .  
c. placement o f  r i p r a p  o r  g rad ing  and seeding 

i n t e r i o r  s lopes o f  s e t t l i n g  bas ins o f  t h e  
wastewater t reatment  system 

d. development o f  a  cont ingency p l a n  f o r  
s ludge d isposa l  

e. placement o f  s o i l  and grave l  on d ikes  
and d i k e  roadways 

f. ground water  de tec t  ion mon i t o r  ing system 



g. developlnent o f  a  c o n t . i n g ~ n c y  p l a n  f o r  
ground w a t e r l s u r f a c e  w a t e r  cont  a ~ i n a t  i o n  

h. m i s c e l  laneous ac t  i ons  ( 1  i s t e d  on page l a )  

111. S o i l  Cover ing  w i t 9  a. c o v e r i n g  waste m a t e r i a l s / s o i l s  w i t h  
Vegetd t  ion  c l e a n  s o i l  and e s t  ab l  i s b i n g  veget a t  i o n  

b.  same as above 
c. placement o f  r i p r a p  o r  c o v e r i n g  i n t e r i o r  

s lopes  o f  s e t t l i n g  b a s i n s  w i t h  c l e a n  
so i 1  and e s t  abl i s h  i n g  veget  a t  i o n  

d.- h. same as above 
k .  deve lopaent  o f  a  s o i l  cove r  mon i t o r i n g l  

maintenance program 
1. s l o p i n g  and c o v e r i n g  s i d e  s lopes  o f  t h s  

waste  d i s p o s a l  a r e a  w i t h  c l e a n  s o i l  and 
e s t  ab 1 i s  h  i ng veget a t  i o n  

1 
I V .  O n - s i t e  L a n d f i l  1 i n g  a. removal and d i s p o s a l  o f  a1 1 waste m a t e r i a l  s /  

s o i l s  i n  an o n - s i t e  l a n d f i l l  designed 
s p e c i f  i c a l  l y  f o r  t h e s e  wastes, i n c l u d i n g  
i n s t a l l a t i o n  o f  a  m u l t i - l a y e r  l i n e r ,  p l a c i n g  
a  m u l t i - l a y e r e d  cap f o r  c l o s u r e ,  and c o l l e c -  
t i o n  and t r e a t m e n t  o f  l eacha te  and r u n o f f .  

b .  ground w a t e r  d e t e c t  i o n  mon i t o r i n g  systom 
c. development o f  a  cont ingency p l a n  f o r  

ground w a t e r / s u r f a c e  w a t e r  contaminat  i o q  

V .  d f f - s i t e  L a n d f i l  1 i n j  a. removal and d i s p o s a l  o f  a1 1 i a s t e  m a t e r i a l  s /  
s o i l s  i n  a  c o v p l i a n t ,  o f f - s i t e  l a n d f i l l  

b.-c. same as above 

The f i v e  rema in ing  a l t e r n a t i v e s  underwent a  d e t a i l e d  a n a l y s i s ,  i n  wh ich  each 
d l t s r n a t  i v e  was eva lua ted  f o r  t e c h n i c a l  f eas  i b  il i t y ,  i n s t  i t u t  i o n a l  reqlr i r e -  
ments, pub1 i c  h e a l t h  and e n v i r o n l ~ e n t  a1 impacts, c a p i t  a1 c o s t s ,  and npera t  i on  * 
and maintenance ( O B l l )  costs .  I n  each case, t h e  performance p e r i o d  f o r  C)&M 
c o s t s  used t o  c a l c u l a t e  p resen t  w o r t h  c o s t s  was 30 years .  

Tne no a c t i o n  a l t e r n a t i v e  ( A l t e r n a t i v e  I) has t h e  l e a s t  c a p i t a l  and O R I ~ I  c o s t s  
o f  t h e  a l t e r n a t  ives.  It i n v o l v e s  adverse impacts t o  pub l  i c  h e a l t h  and 
t h e  environment by a l l o w i n g  t h e  s i t e  t o  re lnain i n  i t s  p resen t  s t a t e .  
T h i s  a l t e r n a t  i v e  does n o t  meet t h e  Vat i o n a l  Emiss ion  Standards fo r  Vazardous 
A i r  P o l  1 u t a r ~ t s  (NESHAP) requ i rements  f o r  i n a c t i v e  asbestos d i s p o s a l  s i t e s  
and t h e  remedi a1 response o b j e c t  i ves  and r e q ~ ~  i r e ~ n e n t  s  of t h e  Co.nprehen- 
s  i v e  Env i ronment a1 Response , Compens a t  i o n  and L i ab i 1 i t y  4 c t  o f  1980 
(CERCLA o r  "Superfund")  , as amended by  t h e  Super f  urld Alnendments and 
Reaut h o r  i z a t  i o n  Act o f  1986 (SAHA). No a c t  i o n  a1 so a1 1  ows asbestos 
and arsen i c  1 e v e l s  t o  exceed appl  i c a b l e  h e a l t  h-based w a t e r  qua l  i t y  
c r i t e r i a  and does n o t  p r o v i d e  t h e  a d d i t i o n a l  d a t a  needed t o  
t h o r o u  j h l y  c h a r a c t e r i z e  TSP and lead  a i r  e ~ n i s s  ions  and ground 
w a t e r  and s u r f a c e  w a t e r  qual  i t y  a t  t h e  s i t e .  T h i s  a l t e r n a t i v e  
c o s t s  $326,00u ( p resen t  w o r t h )  and i n v o l  ves an e s t  imat ed c a p i t  a1 
c o s t s  o f  815,000 and annual o p e r a t i o n  and maintenance c o s t s  o f  
$33 ,OOU. 



The grad ing and seed iny  a l t e r n a t i v e  ( A l t e r n a t i v e  11) i s  t e c h n i c a l l y  feas i- 
b l e  and would d im in i sh  t h e  immediate po ten t  i a l  f o r  t h e  re lease  o f  asbestos 
t o  t h e  a i r  and d i r e c t  con tac t  w i t h  waste m a t e r i a l s  and s o i l  c o n t a i n i n g  
asbestos, lead, and o the r  contaminants and would reduce TSP, lead, and 
o the r  a i r  m i s s  ions. Th i s  a1 t e r n a t  i v e  would p rov i de  poor ground water  
p r o t e c t  ion, may no t  meet ground water  and su r f ace  water  standards and 
heal th-based c r i t e r i a ,  and would not comply w i t h  t h e  NESHAP requirements 
f o r  asbestos d isposa l  s i t es .  The p o t e n t i a l  f o r  human and w i l d 1  i f e  exposure 
t o  asbestos f i b e r s  and 1 ead may cont inue t o  e x i s t  , and t h i s  remedy would 
no t  p rov i de  long- te rm p r o t e c t i o n  against  re leases  o f  asbestos f i b e r s  t o  
t h e  a i r  and, t h e r e f o r e ,  p o t e n t i a l  depos i t  i on  o f  asbestos f i b e r s  i n  Lake 
Michigan. The a l t e r n a t  i v e  would, t h e r e f o r e ,  no t  meet t h e  remedial response 
response ob jec t  i ves  and requirements o f  CERCLA and SARA. Const ruct  i on  
a c t i v i t i e s  invo lved  w i t h  t h i s  a l t e r n a t i v e  may generate a i r  l e v e l s  o f  
asbestos and o t h e r  contaminants which may have an adverse i vpac t  on 
publ i c  h e a l t h  and t h e  environment. The g rad ing  and seeding a l t e r n a t i v e  
cos ts  $3,124,000 (present  wor th)  and invo lves  an es t  imated cost  o f  $2,615, 
000 and annual Uhtl cos ts  o f  $54,000. 

S o i l  cover ing  w i t h  veyetat  i o n  ( A l t e r n a t i v e  111) uses r e a d i l y  a v a i l  ab le  and 
proven technology and i s  expected t o  e l  im ina te  re leases  o f  asbestos t o  t h e  
a i r ,  s i g n i f i c a n t l y  reduce TSP, lead, and o t h e r  a i r  emissions, and 
e l  im ina te  t h e  p o t e n t i a l  f o r  d i r e c t  con tac t  w i t h  waste m a t e r i a l s  and s o i l s  
c o n t a i n i n g  asbestos, lead and o t h e r  contaminants. Th i s  a l t e r n a t i v e  meets 
NESHAP requirements f o r  asbestos d isposa l  p i t s  as we1 1 as t h e  rernedial re-  
sponse o b j e c t i v e s  o f  CERCLA. Wi th  t h e  i n c l u s i o n  o f  a cover i r l on i to r ing  
program, t h e  remedy a1 so meets t h e  SARA p re fe rence  f o r  permanent remedies. 
Th is  a1 t e r n a t  i v e  would a1 so p rov i de  some degree o f  p r o t e c t  ion t o  t h e  
ground water from po ten t  i a1 contaminat ion from leachable  cont aminant s, 
p r i m a r i l y  lead. The reason f o r  t h i s  i s  t h a t  t h e  c layey  s i l t  proposed f o r  
use i n  t h e  cover  would act  as a b a r r i e r  t o  pe rco la t  ion o f  water down t o  and 
through t h e  waste ma te r i a l  s. Const ruct  i on  act  i v i t  i es  assoc ia ted w i t h  t h i s  
remedy rnay cause shor t - te rm adverse impacts t o  publ  i c  h e a l t h  and t h e  env i ron-  
ment. The s o i  1 cover ing  a1 t e r n a t  i v e  cos ts  $4,488,000 (present  wor th )  and 
invo lves  an est imated c a p i t a l  cos t  o f  $4,026,000 and annual O&Y cos t s  o f  
$49 ,oou. 

The on-s i t e  1 andf ill ing  a l t e r n a t  i v e  ( 4 l t e r n a t  i v e  I V )  i s  t e c h n i c a l  l y  feas i- 
ble .  It would i nvo l ve  t h e  excavat ion and t r a n s p o r t  o f  l a r g e  q u a n t i t i e s  
o f  waste m a t e r i a l s  and would t h u s  i n v o l v e  a h i gh  p o t e n t i a l  f o r  re leases o f  
asbestos and o the r  contaminants t o  t h e  a i r .  T h i s  remedy has t h e  longes t  irn- 
p l  ementat ion t i m e  o f  a1 l o f  t h e  a l t e r n a t  ives; t h u s  t h e  p o t e n t i a l  shor t -  
t e rm  adverse impact t o  publ  i c  h e a l t h  and t h e  environment r e s u l t  i ng  from con- 
s t r u c t  i on  a c t i v i t i e s  would e x i s t  f o r  a longer  p e r i o d  o f  t i m e  w i t h  t h i s  a l -  
t e r n a t  ive. I n  t h e  l o n g  term, o n - s i t e  l a n d f i l l  i ng  would be expected t o  p rov i de  
adequate p r o t e c t  i on  t o  publ i c  h e a l t h  and t h e  environment i n  t h e  s i t e  v i c i -  
n i t y ,  i n c l  uding groundwater p r o t e c t  ion. Adjacent 1 and would be used f o r  
t h i s  a1 t e r n a t  ive,  c r e a t  ing a p o t e n t i a l  impact on t h e  b i o l o g i c a l  environment 
i n  t h e  area. The o n - s i t e  1 andf ill i n g  a l t e r n a t  i ve  c o s t s  $39,309,000 (p re -  
sent wor th)  and invo lves  an e s t  imated c a p i t a l  cost  o f  $38,555,000 and annual 
0b;M cos t s  o f  $80,U00. 



The o f f - s i t e  land f  ill i n g  a l t e r n a t i v e  ( A l t e r n a t i v e  V) uses r e a d i l y  a v a i l a b l e  
and proven technology. It r e l i e s  on t h e  a v a i l a b l e  l a n d f i  11 capac i t y  o f  
e x i s t i n g  l a n d f i l l s  i n  t h e  Waukegan area, which may be l i m i t e d .  I n  t h e  long-  
term, t h i s  a l t e r n a t i v e  would p rov i de  adequate p r o t e c t i o n  t o  p u b l i c  h e a l t h  
and t h e  environment i n  t h e  v i c i n i t y  o f  t h e  s i t e .  It would a l s o  p r o v i d e  
p r o t e c t i o n  t o  t h e  ground water f rom leachab le  contaminants. More l and  a lony 
t h e  Lake Mich igan shore would be made a v a i l a b l e  by t h i s  a l t e r n a t i v e .  I n  
t h e  s h o r t  term, o f f  - s i  t e  1 a n d f i  11 i ng i n v o l v e s  ex tens i ve  excava t ion  and t r a n s -  
p o r t  o f  waste m a t e r i a l s  and would thus  i n v o l v e  a  h i g h  p o t e n t i a l  f o r  t h e  re -  
lease  o f  asbestos and o t h e r  contaminants t o  t h e  a i r .  There would a l s o  be 
t h e  added r i s k s  o f  t r a n s p o r t a t i o n  acc iden ts  on t h e  way t o  t h e  l a n d f i l l .  The 
c o s t  o f  t h e  o f f - s i t e  l a n d f i l l i n g  a l t e r n a t i v e  i s  $73,393,000 (p resen t  wor th ) ,  
i n c l u d i n g  an es t imated  c a p i t a l  cos t  o f  $70,565,000 and annual O&M cos t s  o f  
$300 ,U00. 

COMMUNITY RELATIONS u 

L i m i t e d  concern Has expressed about t h e  Johns-Manvi 112 S i t e  d u r i  n j  t h e  R I / F S .  
A p u b l i c  comment p e r i o d  was h e l d  i n  t h e  summer o f  1984 when t h e  Consent Ord?r 
f o r  t h e  RI/FS was issued. Two comments were received. 

Approx imate ly  20 people a t tended t h e  p u b l i c  meet ing h e l d  i n  FeSr , ja ry ,  1987 
t o  desc r i be  t h e  r e s u l t s  o f  t h e  RI/FS and t o  accept p u b l i c  comments on t he  re -  
commended a l t e r n a t i v e s .  

Ten i n d i v i d u a l s  and o rgan i za t i ons  submi t t e d  verba l  o r  w r i t t e n  comments d u r i  qg 
t h e  p u b l i c  comment per iod.  The I n t e r n a t i o n a l  Chemical Workers J l i i  )q, :- ):dl 
No. 60, t h e  Lake County Hea l t h  Department, and t h e  League o f  Women Voters 
(Waukegan-Zion and Lake County Chapters) expressed suppor t  f o r  U.S. EPA's re -  
commended a l t e r n a t i v e .  The M a n v i l l e  Sales Corpora t ion  submi t ted comments d i s -  
ag ree ing  w i t h  t h e  proposed cover th ickness.  Other commenters expressed con- 
ce rn  o r  asked ques t ions  about a  v a r i e t y  o f  issues, i n c l u d i n g  funding f o r  a  
cleanup, use o f  t h e  p rope r t y  a f t e r  cleanup, and t h e  degree o f  endangerment and 
and p u b l i c  h e a l t h  e f f e c t s  presented by t h e  s i t e .  The comments rece ived  and 
U.S. EPA's response t o  them are  d e t a i l e d  i n  Appendix 11. B a s i c a l l y ,  an a i r  
m o n i t o r i n g  program and assoc ia ted  cont ingency p l an  and a  sampl i n y  p l a n  f o r  
a c t i v e  waste d isposa l  areas o n - s i t e  were added t o  t h e  recornrnended a l t e r n a t i v e  
i n  response t o  comments r ece i ved  d u r i n g  t h e  p u b l i c  comment per iod.  

CONSISTENCY WITH OTHER ENVIRONMENTAL LAWS 

A l i s t  o f  a p p l i c a b l e  laws and t h e  compliance s t a t u s  o f  each a l t e r n a t i v e  ~ i t h  
s a i d  1  aws i s  p rov ided  be1 ON: 

CLEAN A I R  ACT - The NESHAP requirements es tab l i shed  under t h e  Clean A i r  Act  
f o r  i n a c t i v e  waste d isposa l  s i t e s  f o r  asbestos m i l l s  and manufactur iny  and 
f a b r i c a t i o n  opera t ions  a re  l oca ted  a t  40 CFH 61.153 and apply  t o  t h e  a l t e r -  
n a t i v e s  cons idered f o r  t h i s  s i t e .  NESHAP r e q u i r e s  no v i s i b l e  e m i s s i ~ r i s  s r  
one o f  t h e  f o l l  owing, t o  be p l  aced over  asbestos-contai  n i  ng mate r i  a1 s: 



1. s i x  inches of compacted, non-asbestos-conta in ing m a t e r i a l /  
s o i l  cover, w i t h  vege ta t ion ,  o r  

2. two f e e t  o f  compacted, non-asbestos-conta in ing m a t e r i a l /  
s o i l  cover, t o  be mainta ined t o  prevent  exposure o f  asbestos- 
c o n t a i n i n g  m a t e r i a l s  t o  t h e  atmosphere. 

A l t e r n a t i v e s  111, I V ,  and V would comply w i t h  these requirements,  and 
A l t e r n a t i v e s  I and I 1  would not. 

The Clean A i r  Ac t  a l s o  es tab l i shed  p r imary  ( p u b l i c  h e a l t h )  and secon- 
dary  ( w e l f a r e )  Na t i ona l  Ambient A i  r Qua1 i t y  Standards (NAAQS) f o r  
c r i t e r i a  p o l l u t a n t s ,  o f  which l ead  and t o t a l  suspended p a r t i c u l a t e s  
(TSP) a re  two. Dur ing  t h e  R 1 ,  l ead  l e v e l s  on-si  t e  were we1 1 w i t h i n  
t h e  NAAQS, and TSP l e v e l s  exceeded t h e  pr imary NAAQS f o r  TSP (annual  
geometr ic mean) on one occasion and t h e  secondary NAAQS f o r  TSP (annual 
geometr ic mean) on t h r e e  occasions; however, a d d i t i o n a l  da ta  would be 
r e q u i r e d  t o  s a t i s f y  t h e  requirements f o r  de te rmin iny  compliance w i t h  
t h e  annual geometr ic mean TSP standards. It should  be noted t h a t  TSP 
standards w i l l  soon be rep laced by standards f o r  p a r t i c u l a t e  : f lat ter  w i t h  
a mean d iameter  under 10 microns (PMlO), thus,  any requirements f o r  moni- 
t o r i n g  f o r  TSP i n  any o f  t h e  recommended a l t e r n a t i v e s  should  be ad jus ted  
t o  i n c o r p o r a t e  t h e  PMIO standards,  when promulgated. With t h e  e x c e ~ t i o n  
o f  A1 t e r n a t i v e  I, i n  which ambient l e v e l s  o f  l ead  and TSP would no t  be 
expected t o  change, i t  i s  d i f f i c u l t  t o  determine whether t h e  a l t e r n a t i v e s  
w i l l  exceed t h e  NAAQS d u r i n y  implementat ion.  Proper c o n t r o l s ,  such as 
dus t  suppression a c t i v i t i e s ,  w i l l  be p r a c t i c e d  w i t h  A l t e r n a t i v e s  I 1  - V. 
S ince A l t e r n a t i v e s  I 1  and I 1 1  i n v o l v e  l e s s  c o n s t r u c t i o n  and no excavat ion 
a c t i v i t i e s ,  t h e  amount o f  dust  and a i r bo rne  contaminat ion generated d u r i n g  
imp1 ementat ion o f  these a1 t e r n a t i v e s  would be s i g n i f i c a n t l y  l ess  than  t h a t  
f o r  A l t e r n a t i v e s  I V  and V, which i n v o l v e  d i s t u r b i n g ,  excavat ing,  and t r a n s -  
p o r t i n g  1 arge q u a n t i t i e s  of waste ma te r i a l .  I n  t h e  l o n g  term, A l t e r n a t i v e s  
11-V would reduce ambient l e v e l s  o f  l e a d  and TSP. P rov i d i ng  a cove r i ny  
l a y e r  and vege ta t i on  w i l l  reduce a i r bo rne  d i spe rs i on  o f  contaminants. Since 
a1 1 waste m a t e r i a l s  would be removed f rom t h e  d isposa l  area, A 1  t e r n a t i  ves 
I V  and V would be more e f f e c t i v e  i n  reduc ing  ambient l e v e l s  o f  l e a d  and TSP 
than  A l t e r n a t i v e s  I 1  and 111, i n  which two d r y  d isposa l  areas (s ludge  d isqosa l  
p i t  and m i  sce l  1 aneous d isposa l  p i t  ) w i  11 remai n ac t i ve .  

The Na t i ona l  Contingency Plan, 40 CFR Pa r t  300 (NCP), as adopted by CERCLA, 
r e q u i r e s  t h a t  a remedial response a l t e r n a t i v e  must m i t i g a t e  re leases  o r  
t h r e a t s  o f  re leases of contaminants which may present  an imminent and sub- 
s t a n t i a l  endangerment t o  p u b l i c  h e a l t h  and wel fare.  The remedial  resgonse 
o b j e c t i v e s  a t  t h i s  s i t e  a re  t o  m i t i g a t e  re leases of  asbestos and o t h e r  con- 
taminants  t o  t h e  a i  r, d i r e c t  con tac t  w i t h  contaminated s . ~ i  1 j a!id ~ 1 l r F r l ~ 5  ~ ( ~ t $ ? r ,  
and ground water contaminat ion.  A l t e r n a t i v e  I does no t  meet t h i s  o b j e c t i v e .  
I n  t h e  s h o r t  term, t h e  p o t e n t i a l  h e a l t h  e f f e c t s  o f  t h e  c o n s t r u c t i o n  a c t i v i t i e s  



f o r  t h e  l a n d f i l l  i ng  and, t o  a  l esse r  ex ten t ,  t h e  s o i l  cover ing  a l t e r n a t i v e s  
may n o t  meet t h e  CERCL9 o b j e c t  ive. However, t h e  impacts o f  these act  i- 
v i t  i e s  can be g r e a t l y  reduced th rough  va r i ous  dus t  suppression techniques 
d u r i n g  cons t ruc t  ion. I n  add it ion, t h e  prov i s  ions o f  SARA must be considered, 
i n c l  ud ing t h e  Sect ion  121 cleanup standards, which s t a t e s  a  preference 
f o r  permanent remedies. It should be noted t h a t ,  s ince  asbestos cannot 
be combusted and i s  essen t i a l  l y  chemical l y  i n e r t ,  a  permanent remedy 
cannot be e f  f s c t  i v e l y  implemented a t  t h i s  s i t e .  The on-s i t e  t rea tment /  
s t a b i  1 i z a t  ion a l t e r n a t  i v e  e l  iminated i n  t h e  p r e l  iminary  screening s tep i s  
an a1 t e r n a t  i v e  which cou ld  be de f i ned  as a  permanent remedy; however, t h i s  
a l t e r n a t  i v e  was excluded from f u r t h e r  cons i d e r a t  ion f o r  t h e  reasons 
s ta ted  above. A l t e r n a t i v e s  I 1  I - V  would prov ide long- term p r o t e c t  i on  t o  
pub1 i c  h e a l t h  and t h e  environment from re leases  o f  asbestos and o ther  
contaminants t o  t h e  a i r  and d i r e c t  con tac t  w i t h  waste m a t e r i a l s  and s o i l .  
Due t o  t h e  min imal  t h i c kness  o f  cover  i nvo l ved  i n  A l t e r n a t i v e  I 1  and t h e  
f a c t  t h a t ,  i n  f ros t -suscep t  i b l e  areas, stones and o the r  1  arge p a r t  i c l e s ,  J 
such as broken scraps o f  asbestos, t e n d  t o  move d i f f e r e n t i a l l y  upward 
th rough  t h e  s o i l  w i t h  each f reeze/  thaw cyc le ,  A l t e r n a t i v e  I 1  prov ides 
on l y  sho r t - t e rm  p r o t e c t  ion from re leases  o f  asbestos and d i r e c t  con tac t  
w i t h  waste m a t e r i a l s  and s o i l .  For  t h i s  reason, A l t e r n a t i v e  I 1  does not  
meet t h e  o b j e c t i v e s  o f  SARA. Due t o  t h e  i n c l u s i o n  o f  t h e  ground water  
and s u r f  ace water  de tec t  i o n  mon i t o r i n g  system and assoc ia ted cont inyency 
p lan,  a1 l a l t e r n a t i v e s  would be expected t o  achieve t h e  CERCLA remedial 
response ob jec t  i ves  f o r  m it i g a t  ion o f  po ten t  i a l  ground water cont a ~ i n a t  ion. 
I n  t h e  l o n g  term, a l t e r n a t i v e s  111-V would be expected t o  e f f e c t i v e l y  
reduce asbestos l eve1 s i n  Lake Mich igan by e l  im ina t  i ng  a i r bo rne  depos i t  i on  
o f  asbestos. 

CLEAN WATER ACT (CUA) 

I n  t h e  s i t e '  s present  cond it ion, t h e r e  a re  no apparent p o i n t  source d i s -  
charges t o  waters  o f  t h e  Un i ted  S ta tes  (Lake Mich igan) .  None o f  t h e  
a l t e r n a t i v e s  w i l l  r e q u i r e  a  p o i n t  source wastewater discharge, and a l t e r -  M 
n a t i v e s  11-V w i l l  i n c l ude  s teps t o  e l i m i n a t e  any sur face  runo f f .  

Ground water m o n i t o r i n g  requirements w ill be es tab l  ished under A1 t e r n a t  ives 
I - I V  t h a t  are  s u f f i c i e n t  t o  d e f i n e  t h e  concen t ra t  ion and f l u x  t o  Lake 
Mich i j a n  o f  contaminants from t h e  s i t e .  The ground water  remed i a l  cont ingency 
p l an  t o  be es tab l i shed  along w i t h  t h e  ground water  mon i t o r i ng  requirements 
w i  1 1 i nc lude  contaminant t r i g g e r  l e v e l s  t o  p r o t e c t  su r face  water  qual i t y  
i n  Lake Michigan o r  any o the r  su r f ace  water  receptor .  These t r i g g e r  l e v e l s  
w i l l  be es tab l i shed  w i t h  t h e  ass is tance o f  t h e  I l l i n o i s  Environmental 
P r o t e c t i o n  Agency (IEPA) D i v i s i o n  o f  Water P o l l u t i o n  Con t ro l  and IJ.5. EP4 
Water D i v i s i o n  t o  ensure t h a t  app l i cab le  I 1  1  i n o i s  wa te r  qual i t y  standards 
(WQS) o r  U  . S .  €PA ambient water  qual i t y  c r i t e r i a  are not  exceeded a t  any 
p o i n t  i n  t h e  su r face  waters. 

If it becomes necessary t o  i n i t i a t e  any ground water  remedial act ions o r  
o the r  remedi a1 act  ions t h a t  i nvo l ve  an o f f - s i t e  s u r f  ace water discharge, 
an NPDES permi t  w i l l  be obta ined p r i o r  t o  any discharge. Any discharges 
t o  a  pub1 i c l y  owned t rea tment  works (POTW) w i l l  comply w i t h  a l l  app l i cab le  
p r e t  reatment- requirements,  as de f i ned  by t h e  POTY, IEPA, and/ o r  1J.S. 
EPA. 



The above c o n d i t i o n s  w i l l  ensure compl iance o f  t h e  r eqed ia l  ac t  ions 
( A l t e r n a t  i ves  11-V) w i t h  t h e  wastewater d ischarge requirements o f  t h e  CWA, 
as amended by t h e  Water Q u a l i t y  Act o f  1987 (WQA). 

Dur ing  t h e  s i n g l e  round o f  R I  sampl ing, a rsen ic  l e v e l s  i n  t h e  ground 
water  and asbestos l e v e l s  i n  t h e  ground water  and Lake Mich igan exceeded 
U.S. EPA ambient water  qual i t y  c r i t e r i a  f o r  t h e  p r o t e c t  i o n  o f  human 
h e a l t h  a t  t h e  10-6 r i s k  l e v e l  f o r  cancer. Rased on t h e  IEPA's d r a f t  
n a r r a t i v e  t o x i c s  c r i t e r i a ,  t h e  asbestos l e v e l s  v i o l a t e d  I 1  1  i n o i s  water 
qual i t y  standards f o r  general  use and pub1 i c  water  supply. I n  t h i s  
respect ,  t h e  s i t e  i s  no t  c u r r e n t l y  meet ing t h e  requirements o f  t h e  CWA. 
It should again be noted t h a t  a rsen ic  may no t  be a t t r i b u t a b l e  t o  t h e  
s i t e .  A d d i t i o n a l l y ,  cons ider ing  t h e  f a c t  t h a t ,  due t o  i t s  shape and 
chemical l y  i n e r t  nature,  asbestos essent i a1 l y  does no t  move th rough  t h e  
ground water,  t h e  asbestos l e v e l  s  i n  t h e  ground water we1 1  s  were 
u n ~ ~ s u a l  l y  high. These h i g h  l e v e l s  were probably  due t o  t h e  very c l o s e  
p r o x i m i t y  o f  t h e  we1 1s t o  Lake Michigan. Therefore,  t h e  asbestos l e v e l s  
de tec ted  i n  t hese  w e l l s  a re  probably  i n d i c a t i v e  o f  Lake Michigan asbestos 
l e v e l  s  r a t h e r  t han  asbestos m i y r a t  ion th rough  t h e  ground water  beneath t h e  
s i t e .  The mon i t o r i ng  network t h a t  comprises t h e  ground water  and sur face  
water  d e t e c t i o n  mon i t o r i ng  system inc luded i n  a l l  f i v e  a l t e r n a t i v e s  w i l l  
be es tab l i shed  t o  a l l ow  a  de te rmina t ion  o f  whether t h e  h i g h  a rsen ic  l e v e l s  
a re  a t t r i b u t a b l e  t o  t h e  s i t e  o r  a re  r e s u l t i n g  from an upgrad ient  source. 
A l t e r n a t i v e s  111-V, and t o  a  much l e s s e r  ex ten t ,  A l t e r n a t i v e  11, are ex- 
pected t o  lower asbestos l e v e l s  i n  Lake Michigan by reduc ing  asbestos 
l e v e l s  i n  a i r  and, thus,  a i r bo rne  asbestos depos i t i on  i n t o  Lake r l ich igan.  
Th i s  w i l  1 be an impor tant  s tep  i n  ach iev ing compl iance w i t h  water qual i t y  
standards and c r i t e r i a  f o r  asbestos i n  t h e  Lake. The ground water /sur face 
water cont inyency p l an  t o  be developed as p a r t  o f  a l l  f i v e  a l t e r n a t i v e s  
w i l l  ensure t h a t  app rop r i a t e  remedial ac t  ion w i l l  be taken i f  t h e  act  ions 
t h a t  comprise t h e  d i f f e r e n c e  a l t e r n a t  ives are not  e f f e c t  i v e  i n  reduc ing 
cont aminant concent r a t  ions t o  l e v e l  s  t h a t  comply w i t h  appl i c a b l e  water  
qual i t y  standards and c r i t e r i a .  

SAFE DRINKING WATER ACT (SDWA), GREAT LAKES WATER QUALITY AGREEVENT 
OF 1978 (GLWQA), and U . S .  €PA GROUND WATER PROTECTION STR4TEGY (GWPS) 

It i s  not known, based upon t h e  r e s u l t s  o f  t h e  R I  , whether ?!anvil  l e  i s  i n  
compl iance w i t h  t h e  t e n s  o f  t h e  GLWQA regard ing  c o n t r o l  o f  i npu t s  o f  per- 
s i s t e n t  t o x i c  substances t o  t h e  Great Lakes. I t i s  a1 so not  c l e a r  whether 
ground water d i scha rg i ng  from t h e  s i t e  t o  Lake Mich igan i s  i n  v i o l a t  ion o f  
wa te r  qual i t y  c r i t e r i a  f o r  t h e  p r o t e c t i o n  o f  aquat ic  1 i f e .  The ground 
water  and su r f ace  water de tec t  i on  m o n i t o r i n g  system w i l  1  p rov i de  t h e  ad- 
d i t  iona l  da ta  needed t o  determine whether t h e  s i t e  and nearby Lake Y i ch igan  
waters  comply w i t h  t h e  requirements o f  t h e  above water acts ,  agreements, 
and s t r a t e g  ies,  and t h e  assoc ia ted ground wate r /su r face  wate r  cont ingency 
p l a n  w i l l  p rov ide  app rop r i a t e  remedial  ac t  ion i n  t h e  event t h a t  compliance 
i s  no t  achieved. 

It should be noted t h a t  t h e  l a n d f i l l i n y  A l t e r n a t i v e s  ( I V  and V )  p rov ide  a 
g r e a t e r  degree o f  r es i s t ance  t o  p e r c o l a t i o n  and, t h e r e f o r e ,  a  g rea te r  degree 
of ground water  p r o t e c t  i on  t han  t h e  s o i l  cover ing  A l t e r n a t i v e s  ( I 1  and 111) 
and t h e  no act  ion A l t e r n a t i v e  ( I ) .  



RESOURCE CONSERVATION AND RECOVERY ACT (RC4A) 

RCRA has s p e c i f i c  requirements,  40 CFR Pa r t  257, f o r  s i t i n g  and operat  i n j  
so l  i d  waste d isposa l  f a c i  1 it ies. 41 1  a l t e r n a t  i ves  comply w i t h  a1 1 appl i- 
cab le  requi rements  o f  RCRA. Again, i t should be noted t h a t ,  due t o  t h e  
use o f  impermeable 1  ine rs ,  t h e  1 andf ill i n g  a l t e r n a t  i ves  ( I V  and V )  o f f e r  
a g r e a t e r  degree o f  yround water  p r o t e c t i o n  and a re  t h e r e f o r e  p r e f e r a h l e  
over  t h e  o the r  a l t e r n a t  ives from a  QCRA s tandpoin t .  

R e j u l a t  ions apply t o  t h e  s a f e t y  o f  ~ o r k e r s  d u r i n y  t h e  iqq leqen ta t  ion o f  
t h e  a l t e r n a t i v e s .  A 1 1  a l t e r n a t i v e s  cons ider  worker exposure t o  corltami- 
nants  and a re  expected t o  comply w i t h  OSYA requ i re~ven ts .  r)ue t o  t h e  
longer  implementat i on  t imes and t h e  g r e a t e r  q u a n t i t i e s  o f  waste m a t e r i a l  
t o  be handled, t h e  l a n d f i l l  i n g  a l t e r n a t i v e s  ( I V  and V) would r e q u i r e  a  
y r e a t e r  ~ e r i o d  o f  personal a i r  mon i t o r i ng  and p r o t e c t  ion. 

STATE 3F I L L  I NO I S  REQll I REMENTS 

The S t a t e  o f  I l l i n o i s  has been delegated t h e  a u t h o r i t y  t o  enforce t h e  
NESHAP regu l  a t  ions, i n c l  ud iny  those  1  i s t e d  above f o r  asbestos. The 
o n l y  o t n e r  S t a t e  requirelnent app l i cab le  t o  t h i s  s i t e ,  5 t a t e  o f  I l l i n o i s  
Environmental  P r o t e c t  ion Rules and Segul a t  ions, P a r t  807, S11bp3rt C, 
Sect i on  807.305 i s  an appl i cab le ,  r e l evan t ,  and app rop r i a t e  reqlr i rc l r~ent 
(AHAR) f o r  t h i s  s i t e  and r e q u i r e s  t h a t  a  co~ lpac ted  1  ayer o f  no t  l ess  
than  two f e e t  o f  s u i t a b l e  m a t e r i a l  he p laced over  t h e  i n a c t i v e  areas o f  
t h e  waste d isposa l  area. There are a lso  S t a t e  of I 1  1 i n o i s  d r a f t  design 
c r i t e r i a  f o r  waste mdnayement f a c i l  it ies  which es tab l  i s h  a  req l~ i r~ l ; l en t ,  
f o r  growth and va in tenance o f  a  veyetat  i v e  cover and spec i f y  s o i l  com- 
p o s i t  ion and s lope  requirements f o r  cover. A l t e r n a t i v e s  I and I 1  would 
no t  coinply w i t h  t h i s  ARAR o r  t h e  d r a f t  des ign c r i t e r i a .  A l t e r n a t i v e  
111 v~ou ld  comply w i t h  t h e  AKAQ, but  not  t h e  d r a f t  des ign c r i t e r i a  f o r  
s o i l  co~r lposi t  ion. It i s  no t  c l e a r  whether A l t e r n a t  i v e  I V ,  as described 
i n  t h e  FS Yeport (30 nl i l  t h i c k  PVC membrane o v e r l a i n  by 12  inches o f  top- 
s o i l ) ,  would comgly w i t h  e i t h e r  t h e  ARAR o r  t h e  design c r i t e r i a .  4 l t e r -  
n a t i v e  11 would be expected t o  canply  ~ i t h  t h e  ARAS and t h e  design c r i t e r i a .  

RECUMMENDE9 ALTERNATIVE 

Tne recommended a1 t z r n a t  i v e  i s  a  mu l t  i - f ace ted  approach f o r  remed i a t  ing t h e  
s i t e .  The waste m a t e r i a l  s l s o i l  i n  t h e  shaded areas i n  F i gu re  V I I  w i l l  be 
graded and covered w i t h  24 inches o f  co~npacted non-asbestos - con ta i n i ng  
s o i l .  The p r o f i l e  o f  t h e  24  i nch  cover ing  l a y e r  i s  shown i n  F i gu re  V I I I  and 
c o n s i s t s  o f  s i x  inches o f  sandy ma te r i a l  ob ta ined  from t h e  borrow p i t  on- 
s i t e ,  t w e l v e  inches o f  c l a y  from an o f f - s i t e  source, and s i x  inches of t o p  
s o i l .  A1 1 cover  m a t e r i a l s  w i l l  be t e s t e d  f o r  asbestos p r i o r  t o  placement; 
any s o i l s  con ta i n i ng  asbestos w i l l  be re jec ted .  A cover o f  vege ta t ion  w i l l  
be grown and mainta ined at  t h e  t o p  o f  t h e  cover ing  1  ayer. The t h r e e  act i ve  
waste d  isposal  areas ( t h e  m isce l  1 aneous d isposa l  p i t ,  t h e  s ludge d isposal  
p i t ,  and t h e  asbestos d isposa l  p i t )  w i l l  con t inue  t o  r e c e i v e  waste m a t e r i a l s  
i n  t h e  future;  however, t h e  asbestos d isposa l  p i t  w i l l  be c losed i n  June 
1989 and p r ~ v i d e d  w i t h  24 inches of  cover as descr ibed above. Asbestos-con- 
t a i n i n g  waste m a t e r i a l s  disposed of p r i o r  t o  c l osu re  o f  t h e  asbestos p i t  w i l l  
be disposed o f  i n  accordance w i t h  t h e  NESHAP requirements loca ted  a t  40 CF9 
61.156, and any asbestos-cont a i n  ing wastp ma te r i  a1 generated a f t e r  June 1959 



w i l l  be disposed o f  o f f - s i t e  i n  an approved l a n d f i l l .  4 s o i l  cnver rnoni tor-  
iny/maintenance program w i l l  be developed t o  ensure t h a t  no asbestos 
reaches t h e  su r f ace  of t h e  cover ing  1  ayer and becomes re l easab le  t o  t h e  
a i r  i n  t h e  f u tu re .  

Where it i s  f e a s i b l e  t o  p l ace  r i p r a p ,  one l a y e r  o f  nominal 12- inch t h i c k  
r i p r a p  w i l l  be p laced on t h e  i n t e r i o r  s lopes o f  s e t t l  i n y  basins. Four- 
i n ch  t h i c k  bedding ma te r i a l  w i l l  be used t o  prevent  e ros ion  o f  s o i l  
underneath t h e  r i p rap .  A l l  o t he r  exposed i n t e r i o r  s lopes w i l l  be pro- 
v ided w i t n  24 inches o f  s o i l  cover w i t h  vege ta t i on  as previous1.y descr i -  
bed. A p l a n  w i l l  be developed t o  ensure t h a t  no asbestos-conta in ing 
sludge i s  dredged f rom t h e  wastewater t reatment  system i n  t h e  f u t u r e  and 
disposed o f  on -s i te .  Th i s  p l a n  w i l l  i n c l ude  t h e  d iscon t  inuance of  dredging 
a c t i v i t i e s  i n  t h e  33-acre s e t t l  i ng  bas in  and dredging a1 1  waterways 
l ead ing  t o  t h e  s e t t l  i ng  bas in  t o  a  depth t h a t  exceeds t h e  depth range o f  
Manv il l e '  s  d r d g i n g  equipment. The sludge generated from t h i s  deep 

L dredg ing  w i l l  be depos i ted i n  t h e  asbestos d isposa l  p i t  and covered w i t h  

so il i n  accordance w i t h  NESHAP requirements.  Since no asbestos i s  p r ~ s e r ~ t  l y  
used i n  v a n u f a c t u r i n y  a c t i v i t i e s  a t  Y a n v i l l e  and i s ,  t he re fo re ,  no longer  
depos i t e d  i n  t h e  wastewater t reatment  system, these  measures w ill ensure 
t h a t  no asbes tos -con ta in ioy  s ludge i s  dredged i n  t h e  fu tu re .  The re-  
main ing waterways o f  t h e  system ( t h e  c o l l e c t i o n  bas in  and t h e  east d i t c h )  
do no t  c o n t a i n  any s l l ~ d g e  s ince  t h e  n a t u r a l  e a r t h  dam between t h e  s e t t l  ing 
bas i n  and t h e  c o l l e c t  ion bas in  f i l t e r s  out any f ~ ~ ~ O I J S  q a t e r i a l s  from t h e  
wastewater. I f ,  f o r  any reason, s ludge i s  rewoved frorn t h e  s e t t  1  ing  bas in  
i n  t h e  f u t u r e ,  i t w i l l  be t e s t e d  f o r  asbestos and o the r  contaminants o f  
concern us i n y  I1 .S. EPA approved met hods and disposed o f  accord ing ly .  

The no r t h ,  west, and south s ide  s lopes o f  t h e  waste d isposa l  area w i l l  be 
s loped w i t h  non-asbestos-containing s o i l  t o  a  r a t  i o  o f  two h o r i z o n t a l  t o  
one v e r t  i c a l  and prov ided w i t h  24 inches o f  s o i l  cover  w i t h  vegetat  ion as 
p r e v i o u s l y  descr ibed  (see F i g u r e  V I I ) .  

L A rilin imu~n o f  24 inches o f  non-asbestos-containing s o i l  w i l l  be placed on 
t o p  o f  a l l  d i kes  and d i k e  roadways on-s i te .  I n  a d d i t i o n ,  heav i l y  used 
d i k e  roadways H i  1 1  be prov ided w i t h  e i g h t  inches o f  compacted grave l  , and 
1  i y h t l y  t r a v e l e d  d i k e  roadways w i t h  f ou r  inches o f  compacted gravel .  

A yround water  and sur face  water  de tec t  i on  mon i t o r i ng  system w i l l  be es- 
tab1  ished o n - s i t e  t o  ensure t h a t  any contaminants t h a t  leach from t h e  s i t e  
are detected. T h i s  system w i l l  cons i s t  o f  a  minimum o f  twe l ve  m o ~ i t o r i n g  
we1 1 s  and t h r e e  sur face  water  s m p l  ing l o c a t  ions ( i.e., l o c a t  ions f o r  samp- 
1 i ng  ground Ha te r  seepage t o  Lake Vich igan) .  See F i g ~ ~ r e  I X  f o r  t h e  sugges- 
t e d  1 ocat  ions o f  t h e  mon i t o r i ng  we1 1s and sur face water sampl i r lg s t  a t  ions. 
The we1 1s and sur face waters  w i l l  be i n s t a l l e d  p r i o r  t o  t h e  commencement 
o f  o n - s i t e  c o n s t r u c t  ion and w i l l  be s m p l e d  q u a r t e r l y  f o r  a  minirlum per iod  
o f  two yea rs  and bi-annual  l y  t hen  a f t e r  and analyzed f o r  asbestos, lead, 
chromium, arsen i c  , and o the r  organic  and ino rgan ic  water  q l ~ a l  i t y  para- 
meters which can be a t t r i b u t e d  t o  waste d isposa l  p r a c t i c e s  a t  t h e  s i t e .  
The 1  i s t  o f  parameters w i l l  be es tab l i shed  based on a  source charac- 
t e r i z a t i o n  t h a t  w i l l  be conducted by 1J.S. E P 4  p r i o r  t o  t h e  commencement 
o f  remedial  a c t i o n  a t  t h e  s i t e .  A t  l eas t  one round o f  samples w i l l  be 
c o l  l e c ted  p r i o r  t o  t h e  commencement o f  remedial act  ion c o r l s t r r ~ c t  ion a c t i v i t i e s .  



The m o n i t o r i n g  and r e p o r t i n g  o f  t h e  r e s u l t s  t o  U.S. EPA w i l l  con t inue  f o r  
a  minimu~n o f  3U years.  A t  t h a t  t ime,  t h e  need f o r  f u r t h e r  mon i t o r i ng  
w i l l  be eva luated,  and app rop r i a t e  act i on  w i l l  be taken. 4  cont ingency 
p l an  w i l l  ae developed t o  ensure t h a t  app rop r i a t e  remedial a c t i o n  w i l l  he 
taken  i f  con tan inan t  concen t ra t ions  t h a t  would gose o r ,  i n  t h e  case o f  
asbestos and, p o t e n t i a l l y ,  a rsen ic ,  con t inue  t o  pose a  t h r e a t  t o  p u b l i c  
h e a l t h  and t h e  env ironment a re  detected. 

An a i r  nlon i t o r  ing prograril w i l  l be es tab l  ished a t  t h e  waste d isposa l  area t o  
determine t h e  l e v e l s  o f  asbestos, lead, TS?, and chromium i n  t h e  a i r  (chro-  
mium was added s i nce  it i s  expected t o  soon be added t o  t h e  l i s t  o f  a i r  
contaminants r e y u l  a ted under t h e  Clean 4 i r  k t ) ,  generate t h e  add i t  iona l  
da ta  needed t o  determine whetoer t h e  s i t e  a t t a i n s  t h e  lead and TS? 
NAAdS, and de te rn i ne  whether t h e  remedy i s  e f f e c t i v e  i n  reduc ing 
on-s i t e  TSP l eve1 s  and a i r bo rne  asbestos depos i t  i on  i n t o  Lake : l ichigan. 
A s u f f i c i e n t  number o f  mon i t o r i ng  s t a t  ions w i l l  be employed t o  ensure 
t h a t  background, on -s i t e ,  and dowrlwind a i r  q u a l i t y  i s  tho rough ly  
charac te r i zed .  Bey inn  iny  w i t h  t h e  i n i t  i a t  ion o f  on-s i t e  c o n s t r ~ ~ c t  ioq 
a c t i v i t i e s ,  analyses f o r  lead, chromium, and TSP (PYlO) w i l l  be 
,.ierforrned q u a r t e r l y  f o r  a p e r i o d  o f  f i v e  years,  and analyses f o r  asbestos 
w i l l  3e performed annua l l y  f o r  a  pe r i od  f i v e  years.  Rased on t h e  
r e s u l t s  o f  these  analyses, t h e  appropr ia te  t i m e  i n t e r v a l  f o r  f l ~ r t h e r  
l i i on i to r ing  f o r  t h e  above-1 i s t e d  contaminants w i l l  be determined. 4 t  
a ~nininum, l non i t o r i ng  w i l l  be conducted f o r  a  pe r i od  o f  10 years  
a f t e r  t h i s  deter in inat  ion; a t  t h a t  t ime,  t h e  need f o r  f u r t h e r  lnon i to r ing  
w i l l  be eva luated,  and appropr ia te  act  i o n  w i l l  be taken. 4 cont ingency 
p l  an w i l  1 be developed t o  ensure t h a t  app rop r i a t e  renled i a l  ac t  i o ~  
w i l l be taken  i f  contaminant 1 eve ls  exceed tCle appl i cab le  a i r  standards 
o r  hea l th -  Sased c r i t e r i a .  

Tne recanmended a l t s r n a t  i v e  inc ludes  a  number o f  n i s ce l l aneous  act ions, 
vth i c h  are sulnlnar ized be1 a+: 

1) cleanup o f  d e b r i s  fro17 t h e  beach and t h e  southwest p o r t  ion 
of t h e  waste d is?osa l  area, 

2 )  fenc ing  t h e  eas te rn  s i t e  boundary t o  1 i m i t  access, 

3 )  21 acement o f  add i t  i ona l  warning s igns  a long t h e  s i t e  per imeter ,  

1) c losu re  o f  t h e  open area i n  t h e  nor theas t  corner  o f  t h e  
m isce l  laneous d isposa l  p i t  (see F i j u r e  V I  I) t o  prevent r uno f f ,  

5 )  cons t ruc t  ion o f  pe r i phe ra l  d i t ches  t o  c o l l e c t  s i t e  runo f f  
and channel i t t o  t h e  i n d u s t r i a l  canal ,  

6 )  cons t ruc t  ion o f  d i kes at  t h e  depressed area a1 ong t h e  n o r t h  
s i de  o f  t h e  i n d u s t r i a l  canal t o  prevent i n d ~ ~ s t r i a l  canal 
Ha te r  from ~ n i g r a t  i ng  o f f - s i t e ,  

7 )  c l o s u r e  o f  t h e  smal l  d i t c h  connected t o  t h e  south end of t h e  
east d i t c h  (see F igu re  VII), and 

d )  s a w 1  ing of t h e  act  i v e  d isposa l  areas (m isce l  laneous d isposa l  
p i t ,  s ludge d isposa l  p i t ,  and wastewater t reatment  system) 
t o  v e r i f y  t h a t  no asbestos has been depos i ted i n  t h e  r l i s c e l l a -  



neous d is+osa l  p i t ,  t h a t  no asbestos-conta in ing 'sludge i s  at  o r  
near t h e  sur face of t h e  s ludge d isposa l  p i t ,  and t h a t  no haz- 
ardous wastes a re  e n t e r i n g  t h e  wastewater t rea tment  system. 

The recomi;lended a l t e r n a t i v e  exceeds t h e  requirecnents o f  NESHAP s i n c e  morp 
than  s i x  inches o f  compacted non- asbestos-cont a i n i n g  r n a t e r i a l / s o i l  cover, 
w i t h  vege ta t ion ,  w i l l  be placed over  t h e  waste m a t e r i a l s  o f  t h e  i n a c t i v e  
waste d isposa l  areas on t h e  s i t e .  Rased on t h e  91 data,  t h e  s i t e  p resen t l y  
achieves t h e  N A A L ) ~  f o r  lead, and t h e  recomnended a l t e r n a t i v e  w i l l  f u r t h e r  
reduce lead  l e v e l s  i n  a i r .  Add i t i ona l  da ta  i s  needed t o  d e t e m l i n ~  whetbsr 
TSP 1 eve1 s  exceeded t h e  tiA4QS f o r  TSP ( annual yeornet r i c  mean) ; t h e  lnon i t o r  ing 
done d u r i n y  t h e  YI i nd i ca ted  t h a t  T5P l e v e l s  exceeded t h e  p r imary  N4A3C 
geolnetr ic 1near1 va lue  on one occasion and t h e  secondary va lue on t h r e e  
occasions. Once imp1 eme~ted ,  it i s  expected t h a t  t h e  recommended a l t e r n a t  i v e  
w i  I 1  reduce o n - s i t e  TSP concent ra t  ions t o  l e v e l s  t h a t  a t t a i n  t h e  NAAO5; t h e  
a i r  . non i t o r i ng  program descr ibed below w i l l  generate da ta  t o  t r a c k  t h e  
at ta inn lent  s t a t u s  o f  t h e  s i t e  w i t h  t h e  TSP and lead NAAQS. The i n i t i a l  
g rad ing  and cons t ruc t  ion act  i v i t  ies  invo lved  w i t h  t h e  a1 t e r n a t  i v e  cou ld  
p o t e n t i a l l y  yenerate lead  and p a r t i c u l a t e  l e v e l s  i n  t h e  a i r  t h a t  wo111d exceed 
t h e  NAAQS ( 2 4  your inaxinurn f o r  TS?, and t h r e e  non th  average f o r  lead) .  
Uust suppress i on  met hods w ill be enpl oyed t hrou ~ h o u t  t h e  const  r ~ ~ c t  ion 
ac t  i v  it ies  t o  a i n  i a i z e  t h e  amount o f  dus t  and a i r bo rne  contaq inants  t h a t  
a re  re leased,  and mon i t o r i ng  f o r  asbestos, lead, chromiurrl, and T$P w i l l  
be performed t o  c h a r a c t e r i z e  concen t ra t ions  o f  these  contaminants d l ~ r i n g  
cons t ruc t  i on  act  i v i t  i es  and f o r  a  minimum o f  t h i  r t e e q  years  t he rea f t e r .  
Trle cont ingency p l an  t h a t  w i l l  be developed w i l l  ensure t h a t  appropr ia te  
rerrledial ac t  i on  w ill be taken  i f  contaminant l e v e l s  exceed t h e  appl i c a b l e  
a i r  standards d r  heal t b b a s e d '  c r i t e r i a .  

The remedial  response o b j e c t i v e s  o f  t h e  YCP, as adopted by CE9CL4, w i l l  
be achieved by t h i s  a l t e r n a t i v e .  For  t h i s  s i t e ,  t h e  prirlnary remedial 
response o b j e c t i v e  i s  t o  m i t i g a t e  re leases  o f  asbestos t o  t h e  a i r .  Other 
ob jec t  ives a re  t o  ~ n i t  i g a t e  re leases o f  TSP, lead, and chromium t o  t h e  
a i r ,  d i r e c t  con tac t  w i t h  contaminated s o i l s  and su r f ace  water ,  dnd ground 
water  contam i n a t  ion.  Once ilapl emented , t h e  recorrlmended a1 t e r n a t  i v e  w ill 
m i t  i y a t e  re leases  o f  asbestos and o the r  contaminants t o  t h e  a i r  and e l  i- 
rninate d i r e c t  con tac t  w i t h  contan inated s o i l s  by p r o v i d i n g  a phys i ca l  
b a r r i e r  between t h e  wastes and t h e  atlnosphere. Const ruct  ion act i v  it i es  
invo lved w i t h  t h e  recommended a l t e r n a t  i v e  w ill generate dust  and a i rSorne  
contaminat i on  which may have an adverse impact on pub1 i c  h e a l t h  and t h e  en- 
v  i ronment. 41 though not cons i s ten t  w i t h  t h e  CESCLA rerlled i a1 response 
o b j e c t  ives,  these  shor t - te rm p o t e n t i a l  h e a l t h  impacts w i l l  be m i n i q i z d  by 
u t  il i z i n g  dust  suppression techniques,  and t h e  dura t  ion o f  p o t e n t i a l  con- 
s t r u c t  ion-generated contaminat ion i s  re1 a t  i v e l y  shor t  i n  comparison w i t h  
t h e  o t h e r  a l t e r n a t  ives. The a i r  mon i t o r i ng  program and assoc ia ted cont in-  
gency 91 an w i l l  address a i r  emissions d u r i n g  cons t ruc t  ion a c t i v i t i e s  and 
w i l l  prov ide appropr i a t e  rened i a l  ac t  i on  i n  t h e  event t h a t  appl i c a b l e  
asbestos, lead, chrome, o r  TSP ( P I l 0 )  a i r  standards are exceeded a f t e r  
t h e  recom~nended a1 t e r n a t  i ve  has been implecnented. 5  ince s i t e  access w i l l  
be 1 i rn i ted and a1 1 sur face  r u n o f f  w i l l  be c o l l e c t e d  i n  pe r i phe ra l  d i t ches  
o r  w i l l  d r a i n  i n t o  t h e  p i t s  o r  waste water  t reatment  system, t h e  re- 
commended a l t e r n a t i v e  m i t  i y a t e s  d i r e c t  con tac t  w i t h  contaminated sur face 
water.  The d e t e c t i o n  f n o n i t o r i n g  system w i l l  f i l l  e x i s t i n g  ground water 
and s u r f  ace water da ta  gaps and de tec t  any s  ign if ican t  cont aqinant con- 



c e n t r a t  ions i n  t h e  ground water,  and t h e  cont ingency p l a n  w i l l  p rov ide  
f o r  remediat ion o f  any such contaminat ion.  It should be noted t h a t  t h e  
recommended a l t e r n a t  i v e  i s  expected t o  e f f e c t  i v e l y  min im ize  asbestos de- 
p o s i t  ion i n  Lake Michigan. Rased on da ta  concerning waste d isposa l  ac t  i v i -  
t i e s  a t  t h e  s i t e ,  a r sen i c  does no t  appear t o  be a t t r i b u t a b l e  t o  t h e  s i t e .  
A tho rough  underst  and ing o f  t h e  source o f  t h e  e leva ted  l e v e l s  o f  a rsen ic  
w i l l  be obtained. A c t i v e  waste d isposa l  areas w i l l  be t e s t e d  t o  ensure 
t h a t  t h e r e  i s  no cont inued 1 oading o f  contaminants i n t o  t h e  wastewater 
t rea tment  syste~n. 

CERCLA and t h e  NCP r e q u i r e  long- term remedies, and t h e  p r o v i s i o n s  o f  
SARA c l e a r l y  s t a t e  a p re fe rence  f o r  permanent remedies. A b r i e f  ex- 
p l a n a t i o n  o f  f reeze/ thaw e f f e c t s  w i l l  a i d  i n  t h e  unders tanding of 
t h e  f o l  l ow ing  d iscuss ion. I n  f ros t -suscep t  i b l e  areas, such as Waukegan, 
stones and o t h e r  l a r g e  p a r t i c l e s ,  such as broken asbestos scraps, t end  
t o  move d i f  f e r e n t  i a l  l y  upward th rough  t h e  s o i l  w i t h  each freeze/thaw 
cyc le .  Thus, asbestos-cont a i n i  ny wastes t h a t  a re  covered w i t h  s o i l  can, w 
over  t ime ,  reach t h e  s o i l  su r face  and become r e a d i l y  r e l easab le  t o  t h e  
a i r .  It i s  f o r  t h i s  reason t h a t  a cover t h i c kness  t h a t  exceeds NESHAP 
requirements was chosen f o r  t h i s  s i t e .  The s i x -  i nch  cover w i t h  vege- 
t a t  i on  r equ i r ed  by NESHAP does not  p rov i de  an adequate l e v e l  o f  l o n g - t e r n  
p r o t e c t  i on  t o  pub1 i c  h e a l t h  and t h e  environment. The cover  t h i c kness  
was designed t o  ensure t h a t ,  on t h e  average, t h e  f r o s t  l a y e r  does not 
e n t e r  t h e  waste m a t e r i a l s  more t han  10 t imes  per  century.  Th i s  would e f -  
f e c t  i v e l  y min imize t he freeze/thaw e f f e c t s  because no p a r t  i c l e  movenlent 
occurs  when t h e  f r o s t  1 ayer does no t  en te r  t h e  waste ma te r i a l s .  I n  addi- 
t i o n ,  c a l c u l a t i o n s  made by M a n v i l l e ' s  consu l tan t  i n d i c a t e  t h a t  t h e  re- 
commended 24 inch, two 1 ayer cover  would prevent asbestos f rom reaching 
t h e  su r f ace  and becoming re leasab le  t o  t h e  a i r  f o r  w e l l  i n  excess o f  100 
years ,  p r o v i d i n g  f u r t h e r  support  f o r  t h e  chosen cover  t h i c kness  w i t h  two 
l a y e r  design. The c r i t e r i a  f o r  se l ec t  i on  o f  t h e  p a r t  i c u l a r  cover t h i c kness  
and p r o f i l e  ( s o i l  l a y e r i n g  scheme) a re  f u r t h e r  out1 ined i n  t h e  paragraphs 
below d e s c r i b i n g  cos t  e f f ec t i veness .  The l e v e l  o f  p r o t e c t  ion o f f e r e d  by 
t h e  recommended a l t e r n a t  ive, which i s  f u r t h e r  supplemented by a i r  moni tor -  W 
r i n g  and a cover  rnon i t o r  ing program t h a t  i s  des igned t o  prov ide  c o r r e c t  i v e  
ac t  i on  i n  t h e  event t h a t  asbestos-cont a i n  ing wastes a re  detected near t h e  
cover  sur face,  achieves t h e  o b j e c t i v e s  o f  SARA. Th i s  statement i s  made 
i n  1 i y h t  of t h e  f a c t  t h a t  asbestos i s  non-combust i b l e  and e s s e n t i a l l y  
chemical l j  i n e r t ,  and a t r u e  permanent remedy, such as o n - s i t e  t rea tment /  
s t a b i l  i z a t  ion, cannot be e f f e c t e d  a t  t h i s  s i t e .  The de tec t  i o n  mon i t o r i ng  
system and assoc ia ted cont  ingency p l an  i n c l  uded i n  t h e  recommended a1 t e r -  
nat  i v e  w ill p rov ide  app rop r i a t e  l o n g - t e n  p r o t e c t  ion t o  t h e  groundwater a t  
t h e  s i t e ,  as r equ i r ed  by SARA. It should again  be noted t h a t ,  s ince  asbe- 
s t o s  i s  e s s e n t i a l l y  immobile i n  ground water, t h e  o the r  p r imary  contami- 
nants o f  concern a t  t h e  s i t e  tend t o  be immobile i n  t h e  ground water due 
t o  t h e  a l k a l i n e  environment present a t  t h e  s i t e ,  and no r e s i d e n t i a l  w e l l s  
a re  loca ted  downgrad i en t  from t h e  s i t e ,  ground water  cont aminat ion i s  
not  of p r imary  concern a t  t h e  s i t e .  It i s  expected t h a t  t h e  recommended 
a l t e r n a t i v e  w i l l  e f f e c t i v e l y  min imize asbestos l e v e l s  i n  Lake Michigan 
by essent i a1 l y  e l  iminat  i n g  a i r bo rne  depos i t  i on  o f  asbestos i n t o  Lake 
Michigan. F i n a l l y ,  i n  accordance w i t h  Sect ion 121(c )  of CERCLA, as 
amended by SARA, t h i s  remedial  ac t  ion w i l l  be reviewed no l ess  than  once 
each f i v e  years  a f t e r  implementat ion. Th i s  rev iew w i l l  ensure t h a t  hurrlan 
h e a l t h  and t h e  env i ronment are be ing  protected.  



Fu r the r  yround water and su r f ace  water  da ta  i s  needed t o  supplement t h e  
1  i in i ted d a t a  c o l l e c t e d  d u r i n g  t h e  R I .  It cannot p r e s e n t l y  be determined 
whether t h e  s i t e  i s  i n  ccmpl iance w i t h  t h e  t e r n s  o f  t h e  Great Lakes 
Water Qua1 i t y  Agreement o f  1978 (GLWQA) and U.S. EPA Ground Water 
P r o t e c t  ion S t ra tegy  (GWPS). Based on t h e  s i n g l e  round of R I  sampl ing, 
asbestos and a rsen ic  l e v e l  s  i n  Lake Michigan are c u r r e n t l y  exceeding 
U.S. EPA ambient wa te r  q u a l i t y  c r i t e r i a ,  and asbestos l e v e l s  a re  a lso  
exceediny I l l i n o i s  water  qual i t y  standards f o r  general  use and pub1 i c  water 
supply. I n  t h i s  respect ,  t h e  s i t e  i s  no t  c u r r e n t l y  meet ing t h e  requirements 
o f  t h e  Clean Water Act, as amended by t h e  WQA o f  1987 (as  mentioned 
p rev i ous l y ,  a r sen i c  may no t  be a t t r i b u t a l  t o  t h e  s i t e ) .  The s o i l  
cove r i ng  ( w i t h  vege ta t i on )  p o r t i o n  o f  t h e  recommended a l t e r n a t i v e  i s  
expected t o  e f f e c t i v e l y  min imize asbestos l e v e l s  i n  Lake Mich igan by 
essent i a l  l y  e l  im ina t  ing a i r bo rne  asbestos depos i t  i on  i n t o  t h e  Lake. 
The ground water  and su r f ace  water d e t e c t i o n  m o n i t o r i n g  system inc luded 
i n  t h e  recommended a l t e r n a t i v e  w i l l  generate t h e  a d d i t i o n a l  da ta  needed 
t o  determine t h e  compliance s t a t u s  o f  t h e  s i t e  w i t h  respect  t o  t h e  
above acts ,  agreenents, and s t r a t e g i e s ,  and t h e  yround water /  su r face  
water  cont ingency p l an  t o  be developed w i l l  ensure t h a t  appropr ia te  
rened ia l  a c t i o n  w i l l  be taken  i f  t h e  source c o n t r o l  measures i n  t h e  
recommended a l t e r n a t i v e  a re  no t  e f f e c t i v e  i n  reduc ing contaminant 
concen t ra t  ions t o  l e v e l s  t h a t  comply w i t h  a1 1  appl i c a b l e  water  qual i t y  
standards and c r i t e r i a .  

The p r o v i s i o n s  o f  RCRA a re  p r e s e n t l y  be ing  met a t  t h e  s i t e ,  and none 
o f  t h e  act  i v i t  i es  undertaken as p a r t  o f  t h e  recommended a l t e r n a t i v e  
wi  11 r e s u l t  i n  noncompl iance w i t h  RCRA. 

The recommended a l t e r n a t i v e  cons iders  worker exposure t o  contaminants,  and 
t h e  work p r a c t  ices and personal  p r o t e c t  i v e  equipment t o  be u t  il ized d u r i n g  
t h e  implementat i on  o f  t h e  recommended a l t e r n a t  i v e  w i l l  comply w i t h  t h e  
appl i c a b l e  requi rements  o f  OSHA. 

S ince  t h e  recommended a1 t e r n a t  i v e  compl ies  w i t h  federa l  NESHAP requirements,  
it a l s o  con91 i e s  w i t h  t h e  S ta te  NESHAP regu la t i ons  f o r  asbestos. The re- 
commended a l  t e r n a t  i v e  a l  so nreets S t a t e  o f  I 1  1  i n o i s  Environmental Protec-  
t ion Rules and Regulat  ions, P a r t  807, Subpart C, Sect ion  807.305, which 
requ i r es  t h a t  not  l e s s  t h a n  two f e e t  o f  s u i t a b l e  m a t e r i a l  be p laced over  
t h e  over  t h e  i n a c t  i v e  areas o f  t h e  waste d isposa l  area. Th i s  i s  s t a t e d  i n  
a  l e t t e r  f rom t h e  S ta te  o f  I l l i n o i s  which 1  i s t e d  t h e  S t a t e  App l i cab le ,  
Re1 evant , and Appropr ia te  Requirements ( ARARs) f o r  t h e  s i t e .  The S ta te  
l e t t e r  i s  inc luded as Appendix 111 t o  t h i s  summary. The recommended a l t e r -  
n a t i v e  w i l l  no t  achieve t h e  s o i l  composi t ion requirements i n  t h e  S t a t e  o f  
I 1  1 i n o i s  d r a f t  Waste Management F a c i l  it ies  Design C r i t e r i a ;  however, these 
requi rements  are no t  ARARs f o r  t h i s  s i t e  ( r e f e r  t o  Appendix 111). 

The d i scuss ion  o f  c o s t - e f f e c t  iveness f o r  t h e  remedial a l t e r n a t i v e s  f o r  t h e  
s i t e  must be broken down i n t o  two pa r t s :  1) c o s t - e f f e c t i v e n e s s  comparison 
o f  recommended a l t e r n a t i v e  t o  o t h e r  a l t e r n a t i v e s  and 2 )  c o s t - e f f e c t  iveness 
comparison o f  d i f f e r e n t  cover  t h i c kness  and s o i l  p r o f i l e  scenar ios.  

The recommended a1 t e r n a t  i v e  i s  t h e  most cos t - e f  f e c t  i v e  a1 t e r n a t  i v e  because, 
w i t h  t h e  poss i b l e  except ion  o f  cons t ruc t  ion-generated dust  and a i r bo rne  con- 
t m i n a t i o n ,  it e i t h e r  meets o r  exceeds a l l  f ede ra l  and S t a t e  4RARs o r  pro- 
v ides cont ingency p lans t o  meet a1 1 federa l  and % a t e  ARARs at  a  more reason- 



a b l e  cost  t h a n  t h e  o ther  a l t e r n a t i v e s  t h a t  p rov i de  a  rough ly  equ iva len t  l e v e l  
o f  p r o t e c t  i on  t o  publ i c  h e a l t h  and t h e  environment. The no act  ion a l t e r n a t  i v e  
and g rad ing  and seed ing a1 t e r n a t  i ve  do not meet a1 1  appl i c a h l e  r e g u l a t i o n s  
and a l l ow  asbestos and o t h e r  contaminants t o  be re leased  t o  t h e  environment 
im~nediately,  i n  t h e  case o f  t h e  no a c t i o n  a l t e r n a t i v e ,  and i n  t h e  long-term, 
i n  t h e  case o f  t h e  y rad iny  and seeding a l t e r n a t i v e .  Cons ider ing  t h e  haz- 
ardous na tu re  o f  asbestos i n  a i r  and t h e  hazardous na tu re  o f  t h e  o the r  con- 
taminants  present a t  t h e  s i t e  i n  t h e  a i r ,  ground water,  and su r f ace  water,  
these  a l t e r n a t i v e s  n e i t h e r  meet t h e  goals  o f  CERCLA and SARA nor  represent  
an accept ab le  s  it uat  ion from an environmental  s tandpoin t .  When comparing 
t h e  recommended s o i l  cover ing  a l t e r n a t i v e  t o  t h e  two l a n d f i l  1  i ng  a l t e r -  
na t i ves ,  t h e  p r imary  goal o f  c leanup a t  t h e  s i t e  and cos t  must be considered. 
Cons ider ing t h e  na tu re  and ex ten t  o f  contaminat ion a t  t h e  s i t e ,  t h e  pr imary 
goal  i s  t o  prevent  re leases  o f  asbestos t o  t h e  a i r .  A l l  t h r e e  a l t e r n a t i v e s  
achieve t h i s  goal  i n  t h e  long term; however, t h e  l a n d f i l l i n g  a l t e r n a t i v e s  
i n v o l v e  a  s i g n  i f  i c a n t l y  g rea te r  amount o f  po ten t  i a l  c o n s t r u c t  ion-generated 
con tamina t ion  t han  t h e  recommended a l t e r n a t i v e .  I n  a d d i t i o n ,  t h e d u r a t i o n  o f  
cons t ruc t  i on  a c t i v i t i e s  i s  much longer  f o r  t h e  l a n d f  ill i n g  a l t e r n a t i v e s ,  thus  
p resen t i ng  an increased p e r i o d  o f  p o t e n t i a l  publ i c  h e a l t h  hazards compared 
t o  t h e  recommended a l t e r n a t  ive. I n  summary, when remediat i n g  asbestos con- 
t a n i n a t  ion  as i s  present  a t  t h e  s i t e ,  it i s  d e s i r a b l e  t o  remediate t h e  con- 
t am ina t i on  i n  place, w i t h  as 1  i t t l e  d is tu rbance  o f  asbestos-conta in ing 
wastes as poss ib le .  The recommended a1 t e r n a t  i v e  prov ides a  c l e a r  advantage 
over  t h e  1  andf ill i n g  a l t e r n a t  i ves  i n  meet i n g  t hese  goals. Other concerns 
a t  t h e  s i t e  inc lude  m i t i g a t i n g  re leases o f  lead, TSP, and chromium t o  t h e  
a i r ,  m i t i g a t i n g  d i r e c t  con tac t  w i t h  waste m a t e r i a l s  and s o i l s ,  and de tec t i ng  
and m i t  i g a t i n g  ground water  contaminat ion a t  t h e  s i t e .  A l l  t h r e e  a l t e r n a t i v e  
p rov i de  an essent i a l  l y  equ i va l en t  l e v e l  o f  p r o t e c t  ion from d i r e c t  con tac t  
w i t h  waste m a t e r i a l s  and s o i l  , and t h e  1  andf ill ing  a l t e r n a t  i ves  p rov ide  a  
s l  i g h t l y  g rea te r  degree o f  ground water and sur face water  p r o t e c t i o n  than 
t h e  recommended a1 t e r n a t  ive; however, ground water  cont a~n ina t  ion i s  not o f  
pr imary concern a t  t h e  s i t e .  Both l a n d f  ill i n g  a l t e r n a t  i ves  i nvo l ve  an o rder  
o f  magnitude g r e a t e r  c a p i t a l  cost  and g rea te r  annual O & M  cos ts  than  t h e  
recommended a l t e r n a t  ive. 

I n  summary, t h e  recommended a1 t e r n a t  i v e  i s  t h e  most c o s t - e f  f e c t  i v e  remedy 
because it meets o r  exceeds a1 l federa l  and S t a t e  ARARs o r  p rov ides  con- 
t i ngency  p lans t o  meet a l l  federa l  and S t a t e  ARARs, p rov ides  t h e  g rea tes t  
degree o f  p r o t e c t  i on  toward meet ing t h e  pr imary c leanup goal a t  t h e  s i t e ,  
and cos t s  an o rde r  o f  magnitude l ess  than  o t h e r  a l t e r n a t i v e s  which p rov ide  
a  s i m i l a r  degree o f  p r o t e c t  i on  t o  publ  i c  h e a l t h  and t h e  environment. 

Cap i t a l  and ObM cos t s  f o r  t h e  recommended a l t e r n a t i v e  a re  summarized i n  
Tab1 e  V I I I .  

Regarding t h e  cover t h i c kness  t o  be appl i ed  a t  t h e  s i t e ,  severa l  f ac to r s  
must be taken  i n t o  cons idera t  ion. The r a t e  a t  which t h e  waste p a r t i c l e s  
move upward th rough  t h e  cover iny  l a y e r  and t h e  depth o f  p e n e t r a t i o n  o f  t h e  
f r o s t  1 ayer are dependent upon t h e  t ype  o f  so i 1  used f o r  cover,  and whet her 
t h e  wastes reach t h e  su r f ace  o f  t h e  cover ing  l a y e r  i s  dependent on t h e  
t h i ckness  o f  t h e  cover. The s o i l s  proposed f o r  use a t  t h e  Y a n v i l l e  s i t e  
a re  t h e  sandy s o i l  a v a i l  ab le  i n  t h e  borrow p i t  a t  t h e  no r t he rn  p o r t  ion o f  
t h e  M a n v i l l e  p rope r t y  and a  c layey  s i l t  a v a i l a b l e  i n  a  p i t  near t h e  s i t e .  
I n  a1 1 f u r t h e r  d iscuss ions ,  t h e  terms "sand" and " c l a y "  w i l l  be used t o  
represent  t h e  above-merit ioned s o i l s .  I f  t h e  f r o s t  1 ayer does not en te r  



t n e  das te  m a t e r i a l s ,  t h e n  no upward movement o f  waste m a t e r i a l s  d i l l  occur, 
and no r i s k  o f  asbestos p a r t i c l e s  reaching t h e  sur face  th rough  freeze/ 
thaw e f f e c t s  w i l  1 e x i s t .  A minimum o f  34 113 inches o f  sand o r  33 inches 
o f  c l a y  would be r e q u i r e d  t o  prevent t h e  f r o s t  l a y e r  from e n t e r i n g  t h e  
waste m a t e r i a l s ,  assuming t h a t  veye ta t  ion i s  grown on t h e  sur face  and ac- 
coun t i ng  f o r  t h e  i n s u l a t i n g  p r o p e r t i e s  o f  snow. Such t h i ckness  o f  s o i l  
cover  would cost  a  n i n  ilnum o f  $5.1 m i l  l ion  (present  wor th )  which i s  $6:1r), 
000 g r e a t e r  than  t h e  cos t  o f  t h e  recommended a l t e r n a t  ive. 

Another cons idera t  i on  i s  t h e  r a t e  a t  which p a r t i c l e s  move upward throug' l  
t h e  s o i l  cover. Al though ac tua l  r a t e s  o f  movenlent are no t  known and can- 
no t  be  p red i c t ed  w i t h  accgracy, some d e f i n i t e  t r ends  a re  known. Par- 
t i c l e s  move more s l ow l y  upward th rough  non- f rost -s l lscept  i b l e  (NF?) s o i l  s, 
such as sand, wh i c h  do not form i c e  lenses and t h u s  do not  a1 low as g rea t  a 
degree o f  f r o s t  heave as f ros t -suscep t  i b l e  s o i l s ,  such as c lay .  i ln for -  
t u n a t e l y ,  t h e  f r o s t  l a y e r  penet ra tes f u r t h e r  i n  sandy s o i l s  than  c layey 
s o i l s .  The r e s u l t  i s  t h a t  sand a l lows t h e  f r o s t  l a y e r  t o  reach t h e  vas te  
m a t e r i a l  s  no re  o f t e n  than  c l a y  bu t  r e t a r d s  t h e  movement o f  p a r t  i c l e s  
when t h e  f r o s t  reaches them. 

Two concepts have been discussed re1 a t  i v e  t o  freeze/tha\.r e f f e c t s .  The 
f i r s t  i s  pene t ra t  ion, whether t h e  f r o s t  1  ayer reaches contaminated par- 
t i c l e s .  I f  t h e  f r o s t  1  ayer does not reach t h e  p a r t i c l e s ,  t h e  p a r t i c l e s  
w i l  l not be e f f e c t e d  by t h e  f reeze/thaw c y c l e  and w i l l  not  move upward 
t h rouyh  t n e  cove r i ny  layer .  Th i s  i s  t h e  rrlost impor tant  cons i d e r a t  ion i n  
cover  design; t h e  en t  i r e  process o f  upward nlovement o f  p a r t  i c l e s  beg ins  
vrhen and i f  t h e  f r o s t  l a y e r  pene t ra tes  t o  t h e  waste m a t e r i a l s ,  and, t ' lc~s, 
$ a r t i c l e  moveanent can be most e f f e c t i v e l y  c o n t r o l l e d  by m in im i z i ng  t h e  
frequency w i t n  which t h e  f r o s t  1  ayer penet ra tes t o  t h e  waste mate r ia l s .  
I n  a d d i t  ion, t h e  depth o f  f r o s t  pene t ra t i on  can be p r e d i c t e d  w i t h  cons ider-  
ab le  accuracy f o r  a  g iven  s o i l  and y i ven  c l  irnatoloy i c a l  cond i t i ons .  Th i s  
a l ldws  a  h i g h  l e v e l  o f  conf idence i n  t h e  c a l c u l a t i o n s  o f  frequency o f  
pene t ra t ion .  Althouyh, due t o  a  l a c k  o f  emp i r i ca l  data, r a t e s  o f  movement 
a re  not k n w n  accu ra te l y ,  it can be s ta ted  t h a t  once t h e  f r o s t  l ayer pene- 
t r a t e s  t o  contaminated p a r t i c l e s ,  t h e  p a r t i c l e s  w i l l  beg in  t o  e n t e r  t h e  
cover iny  l a y e r  and e v e n t u a l l y  reach t h e  surface. Th i s  c a n d i t  ion i s  t h e  
second concept, f a i l u r e ,  v ~ h i c h  1 i t e r a l l y  means t h a t  t h e  cover  f a i l s  by 
a l l o w i r r j  contal i l inants t o  reach t h e  sur face  and become re leasab le  t o  t h e  
a i r .  F a i l u r e  i s  dependent upon t h e  r a t e  o f  movevent of p a r t  i c l e s ,  which 
i s  i n  t u r n  dependent on s o i l  t ypes  and cover th i ckness .  5 ince  t h e  r a t e  o f  
fnovelnent o f  p a r t  i c  1 es cannot be p red i c t ed  w i t h  accuracy, f a i l u r e  cannot 
3e pred i c t e d  w i t h  accuracy. Sate o f  rnovement o f  p a r t i c l e s  i s  thus  a secondary 
cons i d e r a t  i on  i n  cover  des i j n ,  and da ta  regard ing  r a t e s  of p a r t  i c l  e  move- 
ment were used o n l y  as an a d d i t i o n a l  measure o f  support f o r  t h e  recol~mended 
cover  t h i c kness  once t h e  pene t ra t  ion c r i t e r i o n  was met. Regarding t h e  
c a l c u l  a t  ion o f  p a r t i c l e  r a t e s  o f  ~novelnent, sand i s  more d e s i r a b l e  s ince it 
r e t a r d s  p a r t  i c l e  lnovelnent t o  a  g rea te r  degree than  c l a y ,  and i t s  p roper t  i es  
a re  more w e l l  known t han  t h a t  o f  t h e  c l a y  t o  he used. Th i s  r e s u l t s  i n  a  
g rea te r  con f idence  i n  t h e  c a l c u l a t e d  va lues f o r  t h e  sand. A t h i r d  f ac to r  
which must be cons i r lered i n  cover des ign i s  cos t ,  and t h e  o the r  re levan t  
cons i d e r a t  i on  i n  d e t e r n i n i n g  t h e  rrlost c o s t - e f f e c t i v e  cover t h i c kness  i s  
a v a i l a ~ i l  i t y  o f  m a t e r i a l s  ( s o i l s ) .  

The !nost c o s t - e f f e c t i v e  remedy would p rov ide  t h e  g rea tes t  degree of  pro- 
t e c t  ion t o  pub1 i c  h e a l t h  and t h e  env i ron~nent a t  t h e  most reasonable Cost, 



w h i l e  us i ng  a v a i l a b l e  ma te r i a l s .  C l e a r l y ,  these f a c t o r s  a re  i n t e r r e l a t e d .  
The c r i t e r i a  used f o r  s e l e c t i o n  of t h e  recommended cover t h i c kness  were: 
1 )  t o  min imize t h e  number of t imes t h e  f r o s t  l a y e r  en te r s  t h e  waste 
m a t e r i a l s  ( t h u s  n i n i m i z i  ng t h e  p o t e n t i a l  f o r  waste p a r t i c l e s  t o  e n t e r  t h e  
cove r i ng  l a y e r ) ,  2 )  t o  ensure, as a d d i t i o n a l  support ,  t h a t  an essen t i  a1 l y  
100 percent  probabi  1  i t y  t h a t  asbestos-conta in i  ng wastes do no t  reach 
t h e  sur face i n  100 years i s  a t t a i ned ,  3 )  t o  p rov ide  a  measure o r  measures 
f o r  d e t e c t i n g  whether asbestos-conta in ing wastes a re  near t h e  su r face  dnd 
ensur ing  t h a t  proper  a c t i o n  i s  taken t o  prevent t h e  waste p a r t i c l e s  f r o v  
reach iny  t h e  sur face and becoming re leasab le  t o  t he  a i r ,  and 4 )  t o  achieve 
c r i t e r i a  1 )  t h r o t ~ g h  3 )  a t  a  reasonable cast ,  us i ng  a v a i l a b l e  ma te r i a l s .  
The u.S. EPA recommended cover th i ckness  i s  designed t o  ensure t h a t  t h e  
f r o s t  l a y e r  does no t  e n t e r  t h e  waste m a t e r i a l s  more than  10 t imes per  
cen tu ry  ( t h t ~ s  r e t a r d i n g  cover f a i l u r e )  and, as an a d d i t i o n a l  assurance o f  
p r o t e c t i o n  o f  pub1 i c  hea l t  h, p r n v i  des an essent i a1 l y  100 percent prohabi  1  i t y  
t h a t  a s b ~ s t o s - c o n t a i n i n g  wastes w i l l  no t  reach t h e  cover s r r r f ~ c e  and L/ 
becorm? re l easah le  t o  t h e  a i r  i n  100 years.  From a  h e a l t h  standpoint.,  t h e  
most impor tan t  c r i t e r i o n  i s  c r i t e r i o n  # I ,  f o r  t h e  reasons l i s t e d  above. 
The des ign parameter of penet ra t . ion 10 t imes per cen tu ry  i s  cons idered t o  he 
t h e  rnax im~n a l l owab le  frequeqcy of  p e n e t r a t i o n  f o r  t h e  s i t e  f o r  p r o t e c t i o n  
o f  p u b l i c  h e a l t h  and t h e  environment. F o r  t h e  reasons statec'  a t~ovp,  i t  i s  
d e s i r a b l e  t o  f u r t h e r  min imize t he  frequency o f  pene t ra t i on ;  however, t n e  
c r i t e r i o n  o f  p e n e t r a t i o n  10 t in ies per cen tu ry  was chosen f o r  t h i s  s i t e  
s ince :  1 )  t h i s  frequency o f  p e n e t r a t i o n  i s  expected t o  p reven t  asbestos and 
o t h e r  waste m a t e r i a l s  from becoming r e l e a s a b l ~  t o  t h e  a i r  f o r  a  minimum 
o f  10U years ,  which i s  an app rop r i a t e  pe r i od  f o r  cover design, 2 )  t h e  
n o n - f r o s t - s ! ~ s c e p t i h l e  na tu re  o f  t h e  bot tom s i x  inches o f  t he  cover  prov ides 
a  degree of  j u s t i f i c a t i o n  f o r  t h e  h i ghe r  frequency o f  pene t ra t i on ,  3 )  
choosing t h i s  frequency of pene t ra t i on  i s  cons i s t en t  w i t h  a c o u r t  precedent 
s e t  i n  U.S. €PA-Region I i n v o l v i n g  asbestos waste d isposa l  s i t e s ,  and 4 )  
a d d i t i o n a l  p r o t e c t i o n  aga ins t  p e n e t r a t i o n  ( i  . e . ,  t h i c k e r  cover )  i n v o l v e s  
h i g h e r  cos t  and increased use o f  l e s s  a v a i l a b l e  ma te r i a l s .  The s o i l  t o  be 
used i n  t h e  cover i s  a v a i l a b l e ;  t h e  s i x  inches o f  sand t o  be t~sed  i s  e 
a v a i l a h l e  i n  M a n v i l l e ' s  borrow p i t ,  and t h e  c l a y  i s  a v a i l a h l e  fra. a  nearby 
o f f s i t e  p i t .  The cover  m n i t o r i n g  program t h a t  w i l l  be developed w i l  l 
p r o v i d e  measures f o r  d e t e c t i n g  whether asbestos-contai  n i  ng wastes a re  near 
t h e  cover sur face and w i l l  ensure t h a t  proper  remedial  a c t i o n  w i l l  be 
taken  t n  ensure t h a t  waste p a r t i c l e s  con ta i n i ng  asbestos do not  become 
re l easab le  t o  t h e  a i r .  The cos t  o f  t h e  recommended a l t e r n a t i v e  w i t h  t h e  
24  i ncb  cover i s  54,483, 000 (p resen t  wor th ) ,  w i t h  an est imated c a p i t a l  
cos t  of $4,026,000 and annual O & Id cos ts  o f  $49,000. U.S.  EPA be l i eves  
t h a t ,  cons ide r i ng  a l l  r e l evan t  c r i t e r i a ,  t h e  24 i n c h  cover  th i ckness  w i t h  
two l a y e r  design i s  t h e  most c o s t - e f f e c t i v e  cover th i ckness  fo r  t h e  s i t e .  
I t  i s  conceivab le  t h a t  a  d i f f e r e n t  p r o f i l e  ( s o i l  l a y e r  cornposi t ion) and 
cover th i ckness  t h a t  might achieve t h e  same degree of p r o t e c t i o n  t o  
p ~ ~ b l i c  h e a l t h  and t h e  environment cou ld  be implemented a t  a  l e s s e r  cost ;  
however, t h e  S t a t e  o f  I 1  l i n o i s  A R A R  must. be met, and t h e  heal th-based 
c r i t e r i a  used t o  develop t h e  recommended cover t h i c kness  (i.e., min i rP izat ion 
of t h e  frequency o f  f r o s t  pene t ra t i on  i n t o  t h e  waste mate r ia l s ,  w i t h  10 
t imes  per  century  as t h e  maximup a l l owab le  frequency f o r  t h e  two cover 
s y s t m  be ing  used, and, as an a d r l i t i o ~ a l  measure o f  support ,  an e s s e n t i a l  ly 
100 percent  p r o b a h i l i  t y  t h a t  t he  cover w i  11 not  f a i l  i n  10U yea rs )  should not  
be compromised, cons ide r i  ny t h e  hazardous na tu re  of asbestos i n  a i r .  The 
f lanv i  1 l~ recommended cover th i ckness  o f  1e inches, composed of 15 inches 



o f  c l a y  and t h r e e  inches o f  t o p  s o i l  , i s  not  accept abl-e s ince,  based on 
c l i m a t o l o g i c a l  data,  it would a l l ow  t h e  f r o s t  l a y e r  t o  pene t ra te  t o  t h e  
waste m a t e r i a l s  approx imate ly  50 t imes per cen tu ry  and, based on Manv ill e'  s  
c o n s u l t a n t ' s  c a l c u l a t i o n s ,  may a1 low t h e  cover t o  f a i l  i n  l e s s  t han  
1UU years. The cos t  r educ t i on  o f  M a n v i l l e ' s  18 inch  cover  when 
compared w i t h  U.S. EP4's recanmended cover t h i c kness  i s  10 percent .  

OPERATION AND MAINTENANCE ( 0  & M )  

The p ro j ec ted  0 & M a c t i v i t i e s  r equ i r ed  t o  ensure t h e  e f f e c t i v e n e s s  o f  t h e  re- 
medy a re  t h e  cover  mon i t o r i ng  program and associated cont ingency p lan,  t h e  
a i r  mon i t o r i n y  program and assoc ia ted cont ingency p lan,  t h e  ground water 
de tec t  i on  mon i to r  i n y  system and assoc ia ted cont ingency p l  an, and t h e  
p l a n  f o r  s ludye d isposa l .  The ground water de tec t  i o n  moni- 
t o r  i n g  system has been descr ibed  prev i o u s l y  , and t h e  det a i  1 s  o f  t h e  
remain ing 0 b; M ac t  i v i t  ies  w i l  1  be developed as p a r t  o f  t h e  R D / S 4  im- 
p l  ementat i on  process. The purposes o f  these remain ing O & Y act i v i t  i e s  
are descr ibed i n  t h e  FS Report  and a re  t a b u l a r i z e d  and presented i n  
Table I X .  The est imated annual 0 & M cos ts  and du ra t i ons  f o r  t h e  re- 
commended al  t e r n a t  i v e  a re  presented i n  Table V I I I .  

SCHEDULE 

Conpl e t e  Enforcement Negot i a t  ions 
Approve Remed i a1 Act ion (S ign ROD) 
S t a r t  Des i y n  
C o m ~ l e t e  Design 
S t  a r t  Const r u c t  i on  
Canplete Construct  i on  

May 26, 1987 
June, 1987 
September, 1987 
Yarch, 1983 
A p r i l ,  1988 
December, 1989 

FUTURE ACTIONS 

Lony-term 0 & M requ i red  t o  m a i n t a i n  t h e  e f f ec t i veness  o f  t h e  remedy 
i nc l ude  t h e  cover  m o n i t o r i n g  program and assoc ia ted cont ingency p lan,  
t h e  a i r  mon i t o r i ng  program and associated cont ingency p lan,  t h e  
ground ~ a t e r  de tec t  i on  mon i to r  i n y  system and assoc ia ted cont ingency 
p lan,  and t h e  p l a n  fo r  s ludge d isposa l .  The ground water  de tec t  i on  
mon i t o r i ng  system was descr ibed i n  t h e  Recommended A l t e r n a t  i v e  sect  ion, 
and t h e  d e t a i l s  o f  t h e  remaining O & M  a c t i v i t i e s  w i l l  be developed as p a r t  
o f  t h e  RD/RA implementat i o n  process. Re fe r  t o  Table I X  f o r  a  1 i s t  o f  
t h e  purposes o f  t h e  0 & M act i v i t  i es  inc luded i n  t h e  recommended 
a1 t e r n a t  ive. 

~ H E - ~ ~ : C E R C L A : I L L / I N I I : B ~ ~ R A D L E Y : ~ ~ ~ : ~ / ~ ~ / ~ ~  Disk #3 
r ev i sed  6/8/87:mt: rev. 6/24/87:adr 







Yo@ edopted from 
u S G S  I t o r ,  O u e r .  Mae 

REGlONAL LOCdflON MAP 
JOHNS -MANVILLE OlSPOSAL AREA 
WAUKEGAN, I L L / N O ! S  

S94 - 3224 
S E ~ ~ ~ < :  JoknS-~l\avw;\\~ FL Pcprrt- Q c ~ r n b c i  \qhC 

Kumor Uolnotra  d 4r roc  , k c  - Grand SOO,#Y, YtCr)rqdn 



- - 0 - - - -  
# - -  - * -  -. -----. 

I '" " 4! r;T!Yo_ N 
MI - - t%~. P*,*&#.** 84 

I S*.IJL* $,0<- ;- ...... ..-... 
SO81 Vd,.*# 

nm.o~#* P..yu.t , 
S I I  E MAP * 4 - ..a, ..-.a. 

1 n. f r * u  Y m , # d r # n #  a*## c '11' 30 JWNS - MANVILLE DISPOSAL AREA 









.-.-.-a ---a 

i - t c  oo*err,er .I 
N 

b l u e  l r m ~ ~  i- .-.., .-... 
k c  0e.y S l r C  MAP 

.. 4- R- JOHNS - MAUVILLC OlSPOSY M A  



FIGURE 1Pnr: 
RECOMMENfrED ALTERNATIVE 

Cross Sect Ion 

COMPACTED 
CLAY SILT 

L WASTE 
-- _--. ---.. .-.-. ..-. --- _C. - i 







] I ) - '  , * =  - -  
a - 3 1 i i j 9 7 1 s q ! = a : = 5  

I- - - ii: i d !  o o ,  o c  - - - - .. s b 5 I e J B I ; B e l  I # , . 
0 I 

I # 

u- 3 0  l o o  
-2  5 1 I s I 

0 I 1 ~ - ~ l = = = = :  









stmAar OT a ~ s t n r s  o_r AMAI~MS roa turslos ----------- ---- - - - - - -  .--- 

!.~lgw k!n!!! !!L!!!?! Fa! l!oL!!?!!!!P!!!!! 
ncm J - 29 g!mta 1 9 ~ 3  

Job a w c r  B(4H)- 

*(I  I l ~ l r l  Ch-sollle I lbcrs plus lunallts 
.A! I u l r l  &qAIl~nle I t l r r s  plur DuccPlrt 

# WM h ~ n  Aibrstor Mlnrrr l  l l l ~ e r s  plus Bundlrs 
kO( - h u  RrJc Mcucrrl I lbc8S yltrr luc~dlrs 





I P P  ; i 4 E  O Y  0 0 I * .  8 a 8 

0 0  l o o  



l o -  I I O O l f f  b I I 
l o o  o o l o o  

j e e  
s e  r s  

C C - -  i - -  









'rSP Concentrations hg/m3)  
Johns-Msnville Company 

Waukegan, Illinois 

Site Sampling Date 
Number A u q ~ s t  1-2, 1985 A t ~ a ~ s t  2-3, 1985 A u r ~ s t  5-6, 198F 

*India t e s  se mplers with genera tors 
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Lead Concentre tions (ug/rn3) 
Johns-31s nville Company 

Waukega n, Illinois 

Site Sampling Date 
Number Aug~s t  1-2, 1985 A l ~ r ~ s t  2-3, 1985 Aurlst 5-6, 1985 

*Indim tes sa mplers w i t h  genere t ors 



SUI'IMARY Or MONITORING WLLL I l :ST I{C!,IJLTS . 

Sovr-te: . c Ri R ~ p i  - 
V@\311\t 1 

\ i f i \ A  - 3dl \?PL 
3 

Sn~nple o r  Wcll Ilum1)er ----- 1 2 3 )11p1 I r a  t c )  4 - 1.!---. - - - -  5 --- 

Chemical Parameter i n  mg/L4 

'I\sl,cs t o s  

Till ram 

Chromium, Totdl 

Lead Total 

ILI r i IIIII. T o  1 l~ 1 

Ciq~lwr, 1 1 1  I I 

Arsenlc, 1 1 1 1 . ~ 1 1  

noron 

Total Organic Carhon 

Iron, Total 

M~nqa~lc=c,  tot^ 1 

Zinc, Total 

N.D.  

(1'. 005 

(0.01 

<f).  005 

0.19 

<o.nl 

0 .023  

0 . 3 4  

3.1 

0.12 

11.03 

o.crl 

\* 

A l l  other Parameters were a t  non-detectnt)lc levels.  
l D l s t l l l e d  water blank was stored I n  a ~ ~ l a s t f c  contalncr 
- Hot ava i lab le  

11- 0, tlot .T)c tpc tcd 

Fileid 
Dank 



TABLE I V  

SUMMARY OF ASRESTnS RE 5IILTS 

(SHRYSnTILF F ISE9S R Y  TEY) 

Sampling nates:  A p r i l  29 anrl 30, 1985 

Sampl e Descr i  p t  i on 

w.W.#4 ( ~ e p l  i c a t  e l  

Y.W. #5 

F i e l d  Rlank 

Lake q i ch i gan  Shore 
(East o f  We1 1 6 4 )  

Lake Mich igan Shore 
(East o f  We1 l 62) 

Lake Michigan Shore 
(Nor th  of Commonwealth Eriison 

L Cool i  ng Water r ) i  scharge) 

Lake Michigan, Yaukegan C i t y  
Water I n t ake  

F ibe rs  Concentrat ion* F ibers  Concent r a t i  on*(>5u '  

6  S ~ L  

9 RDL 

12 sn L 

7.8 9DL 

10.8 s n ~  

7.5 Rn L 

I n  m i l  l i o n  f i be r s  pe r  l i t e r  (FPL) 

RnL = Re? ow n e t e c t i o n  L i m i t  

Note: 1 )  h i g h e s t  d e t e c t i o n  l i m i t  was 3 x lo6  FPL f o r  M.W. Y 2  sample 

2 )  Values f o r  ashestos f o r  YY 41  through 65 are  l i s t e d  as not  
de tec ted  i n  Tahle 11. Th i s  i s  due t o  t h e  fact  t h a t  these 
samples were analyzed w i t h  phase c o n t r a s t  microscopy; whereas 
t h e  asbestos r e s u l t s  i n  Table 111 (above) were obtained hy 
u s i  ng t ransmiss ion  e l e c t r o n  microscopy (TEM). Tahle I I I 
analyses were performed on samples obtained dur ing  an ad- 
d i t i o n a l  round o f  sampl ing stlbsequent t o  t h e  sampling round 
f o r  Table 11. 

RDL 

0.2 



Sample De:.cription i 

Chrysotile Fibers 010/  MFL 

%loo cn.+&v, I - e  >5  Microns Length (Chrysotile) 

Mass (Chrysotile) 165 V ~ / L  

More/Lcss than 5 .Chrysotile 
Fibers W S a m p l e  Less 

Detection Limit 0. @ /  Mn 

No, of Particles 

No. of Particles 

d ! 
L, PJ 

SIZE DISTRIBUTION 
(Chrysotile Only) 

Particle Length - Microns 

Particle Width - Microns 
0-0.04 0.0s-0.09 0.10-0.14 

Aspect Ratio L/W 
0-9.9 10-19.9 20-29.9 



Li)ell Sample ~cscription EMS Lab No. I 

Chrysotile Fibers 3 wL 
>S  Microns Length (Chrysotile) 

Mass (Chrysotile) IJdL 

More/Lcss than 5 Chrysotile 
Fibers in Sample 

Detection Limit 

ST ZE DISTRIBUTION 
(Chrysotile Only) 

I *  8- MFL 

Particle Length - Microns 
0-0.49 0.f0-0.99 1.00-1.49 1.50-1.99 2.00-2.49 2.5 up 

NO, of Particles -€+ 
Particle Width - Microns 

0-0.04 0.0s-0.09 0.10-0.14 0.15-0.19 0.20-0.24 0 ..2S up 

NO. of Particles ti. 1 I 8- 
Aspect Ratio L/U 

0-9.9 10-19.9 20-29.9 50-39.9 40-49.9 50 UP 

No, of Particles 



client Kmar - F/1&tm + Assac, nc. 
Sample Description WeII $ 9  

Chrysotile Fibers 

No. of Particles 

No. of Particles 

No. of Particles 

~5 Microns Length (Chrysotile) 

Mass (Chrysotile) 

More/Less than 5 Chrysotile 
Fibers in Sample 

Detection Limit 

EMS Lab No. hgqA 

Less 
3 MFL 

s u e  DI~TRIBUTION 
(Chrysotile Only) 

Particle Length - Microns 

Particle Width - Microns 
0-0.04 0.05-0.09 0.10-0.14 0.15-0.19 0.20-0.24 

Aspect Ratio L/W 

0-9.9 10-19.9 20-29.9 30-39.9 40-49.9 



Sample Descr ..tion # 3 

No. of Particles 

No. of Particles 

No. of Particles 

Chrysotile Fibers 

>S Microns Length (Chrysotile) 

Mass (Chrysotile) 

More/Less than 5 Chrysotile 
Fibers in Sample 

Detection Limit 

ST ZE DISTRIBUTION 
(Chrysotile Only) 

Particle Length - Microns 

EMS Lab NO. 434-a 

Particle Width - Microns 
0.05-0.09 0.10-0.14 

Aspect Rat io  L/W 

10-19.9 20- 29.9 



c l i e n t  bC1 I. r 11.. LD~TCI + Asm. Snc. 1 
J 

Sample  Descript. .. \Uell fi. Y EMS Lab No. 6s I/% 

C h r y s o t i l e  F i b e r s  CIlFL 
. . 

> S  M i c r o n s  Length ( C h r y s o t i l e )  %lol&f&Qn L i d r n  
Mass ( C h r y s o t i l e )  vg/L 

MorelLess t h a n  5 C h r y s o t i l e  
F i b e r s  i n  Sample 

D e t e c t i o n  L i m i t  MFL 

SIZE DISTRIBUTION 
( C h r y s o t i l e  Only) 

p a r t i c l e  Length - Microns 

N O .  o f  P a r t i c l e s  Y (7 I -.I, I 
P a r t i c l e  Width - Microns 

0 . 1 5 - 0 . 1 9  0 . 2 0 - 0 . 2 4  O , . Z S  up 
Fi 

0 - 0 . 0 4  0 . 0 5 - 0 . 0 9  0 . 1 0 - 0 . 1 4  

No. o f  P a r t i c l e s  

No. o f  P a r t i c l e s  

Aspect  R a t i o  L/W 

0 - 9 . 9  1 0 - 1 9 . 9  2 0 - 2 9 . 9  5 0 - 3 9 . 9  4 0 - 4 9 . 9  50 UP 



cl i c n  t a r - & l h ~ # t ~  + #I.=# Inc . 
Samplc Description r! # 4  f7 - 

Chrysotile Fibers 

> S  Microns Length (Chrysotile) 

Mass (Chrysotile) 

More/Less than S Chrysotile 
Fibers in Sample 

Detection Limit 

EMS Lab No. &$.q.$ 

SIZE DISTRIBUTION 
(Chrysotile Only) 

Particle Length - Microns 

NO. of Particles L 8 -3 L .+ - C- 8 

Particlc Width - Microns 
0-0.04 0.0s-0.09 0.10-0.14 0.15-0.19 0.20-0.24 .O.ZS up 

NO. of Particles I L dL t9 8- 'e 
Aspect Rat io  L/n 

0-9.9 10-19.9 20-29.9 30-39.9 40-49.9 SO UP 

No. of Particles 



Client 

Sample ~ e s c r i ~ t i o n U ) e l /  & 5 EMS Lab No. $ 

No. of Partic les  

No. of P a r t i c l e s  

N o .  of  P a r t i c l e s  

C h r y s o t i l c  Fibers bFL 

,S Microns Length (Chrysot i le )  f l rmr fCQ . L 

Mass (Chrysoti lc)  ~ g / t  

More/Lcss than 5 Chrysot i l e  
F i b e r s  i n  Sample 

D e t e c t i o n  L i m i t  MFL 

SIZE DISTRIBUTION 
(Chrysot i l e  Only) 

P a r t i c l e  Length - ~ i c r o n s  

Particle Nidth - Microns 
0 - 0 . 0 4  0 .05-0 .09  0 .10-0 .14  0 . 1 5 - 0 . 1 9  0 . 2 0 - 0 . 2 4  O,25 UP 

Aspect Ratio L/W 

0 - 9 . 9  10-19.9 20-29 .9  30-39.9 4 0 - 4 9 . 9  50 UP 



EMS L;L- ( 

Client K[fp]&&: P],SLAIOTR~~ t ~ S S O L . .  IfJC. 

Sample Description FAST.  OF WELL * L /  EMS Lab No. 6 2Vx 

Chrysotile Fibers /3 hm 

>S Microns Length (Chrysotile) 1 . 2  MFL 

Mass (Chrysotile) 0. / VB/L 

More/Less than 5 Chrysotile 
Fibers in Sample /YORE 

Detection Limit 

SIZE DISTRIBUTION 
(Chrysotile Only) 

Particle Length - Microns 
0-0.49 0.50-0.99 1.00-1.49 1.50-1.99 2.00-2.49 2.5 UP 

No. of Particles / 8 / o o I 
Particle Width - Microns 

0-0.04 0.05-0.09 0.10-0.14 0.15-0.19 0.20-0.24 0.25 up 

No. of Particles 

Aspect Ratio L/U 

10-19.9 20-29.9 30-39.9 40-49.9 SO UP 0 -9 .9  
I 

Y r / ,  0 
3 

No. of Particles - 0 1 



EMS J ~ L ~ I ,  

Client X U H . ~ . - & ~ ~ L C / C , ~ R ~  + ~.:.c:oc.. /t?JC. .. 
Sample Description E ~ S T  (>F WELL *Z EMS Lab No. 6 2 9 ~  

Chrysotile Fibers // EFL 

>S Microns Length (Chrysotile) . MFL 

Mass (Chrysotile) 0. / ~ r g / t  

More/Less than 5 Chrysotile 
Fibers in Sample 1\30RE 

Detection Limit 0.6 MFL 

No. of particles 

No. of Patticles 

No. o f  Particles 

SIZE DISTRIBUTION 
(Chrysotile Only) 

Particle Length - Microns 

Particle Width - Microns 
0.05-0.09 0.10-0.14 0.15-0.19 0.20-0.24 

Aspect Ratio L/W 

10-19.9 20-29.9 30-39.9 40-49.9 



a 

Client Kl / / r l rQ~ MALHOTKA + ASWC.. /#C. 

C h r y s o t i l e  Fibers 

> S  Microns Length (Chrysot i le )  

Mass (Chrysot i l e )  

More/Less than 3 C h r y s o t i l e  
Fibers i n  Sample 

~ e t t c t i o n  L i m i t  

SIZE DISTRIBUTION 
(Chrysot i l e  Only) 

EMS ~ a b  No. 6 242 

P a r t i c l e  Length - Microns 

0 - 0 . 4 9  0 .50-0 .99  1 .00-1 .49  1 . 5 0 - 1 . 9 9  2 . 0 0 - 2 . 4 9  2 . 5  UP 

NO.  of Particles 2L 7 Y A L LL 
P a r t i c l e  Width - Microns 

0 - 0 . 0 4  0 . 0 s - 0 . 0 9  0 .10-0 .14  0 . 1 5 - 0 . 1 9  0 . 2 0 - 0 . 2 4  0.25 up 

No. o f  P a r t i c l e s  

Aspect Rat io  L/W 

0 - 9 . 9  10-19 .9  20-29 .9  30 -39 .9  4 0 - 4 9 . 9  50  UP 

" 2 8 7 No'. of  P a r t i c l e s  -.J 2.- / O 



Cl i e n  t KuMAR MALAb7RA + ASS=. . /NC. 

Sample Dcscr . ; . t i o n  LAKE w 4 r ~ K  l @ l A K E  

Chrysotile Fibers 

0.2 MFL > S  Microns Length (Chrysotile) 

Mass [Chrysotila) 

More/Less than 5 Chrysotile 
Fibers in Sample 

Detection Limit 

SIZE D~STRIBUTION 
(Chrysotile Only) 

Particle Length - Microns 

No. of Part ic les  

Particle Width - Microns 
0-0.04 0.05 -0.09 0.10-0.14 0.1s-0.19 

No. of Particles 

Aspect Ratio L/W 

N o .  of  P a r t i c l e s  



No. of P a r t i c l e s  

No. of  P a r t i c l e s  

C h r y s o t i l e  Fibers  btFL 

>5  Microns Length ( C h r y s o t i l e )  

Mats (Chryso t i l e )  

Morc/Less than 5 C h r y s o t i l e  
Fibers i n  Sample More- 

D e t e c t i o n  Limit MFL 

Sf ZE DISTRIBUTION 
( C h r y s o t i l e  Only) 

P a r t i c l e  Length - Microns 

P a r t i c l e  Width - Microns 
0 - 0 . 0 4  0 .05-0 .09  0 .10 -0 .11  0 . 1 5 - 0 . 1 9  0 . 2 0 - 0 . 2 4  0 . 2 5  up 

Aspect R a t i o  L/U 

0 - 9 . 9  10-19.9  2 0 - 2 9 . 9  30-39 .9  4 0 - 4 9 . 9  SO U p  



811rlnp Ocplh l n  i ce1  k c r r  14- 31.5 71 -5- 34- Uerr 39.5- f t r l d  l r rr  6 . -  14- A t  
Svrfrce 5 5 31.0 Surtrce 23.0 35 . ~ S ~ ~ r t r c c  511rtrcr 40 ;Rlrnk S ~ ~ r l r c e  II.0 15.5, 7 0  

I I 

Lcrd, l o t r l  w slao_ 630 ?600 190 m0 
Ashotnr 1 4 I 41 r l  (1 0 4 I I 
101 ucnc ( ~ 7 7 0 )  4 .02 .I1 0.14 - 0.51 - - 
Cthyl Rentrne 4 .O? - - - .08 - - 
01-tl-L . t y l ph th r l r t e  4 .Orb 0 . 1  0.74 - 1 .? 0 28 - 
I ,?-nlchlnrn18l.nrcne (11010) 0.12 0.71 - 0 58 0.18 - < .071 

R l%(? - [ t hy l t~ rsy l )  F h t h r l r t c  
(11n711 1 3 -6 2.5 3.3 4.6 I 4  5.1 - 

r 111orct~c 

,l lunrrnt l~cne 

Pyrrnc 

Brnzo ( A )  Anthrrcrne 4 0.028 - - - - 0.20 n.045 

Ha(rk1hrlene (IIJ~S) 0.054 o.tn o.nn9 0.050 I .R t.117n o.I)')\ 
p-Cl~loro-r-Crcrol  (1J039) 0.47 1.0 (0.07 - 0.4? - - 
Pent t c l ~ l o r  nphenol (It247) 4 0.3 - - - - - 6.5 

?,4,6 I r l c t ~ i o r o  Phenol (U231) 4 0.03 - . - 0.45 - - 
FCII 1754 0 .? 0.2 (0.1 0.3 0.7 - 0 .? 



LI 

a g z * * -  
% 2 . .  C . ? ?  
~ 1 1 0 0 0  O C *  1 l "  



CONTAYINANT 

Asbestos 

Lead 

Chromi urn 

Xylene, t r a c e  
Organics 

TARLE V I  

CONTAYI NANT PATHWAYS 

MEOIA OF TRANSPOST 

4 i  r, Surface Water 

A i  r, Ground Water, 
Surface Water, S o i l  

Same as lead  

4 i  r, Ground Water, 
Surface water 

CONSIDERATIONS 

A i  r t r a n s p o r t  can r e s u l t  i n  
subsequent contaminat ion o f  
sur rounding s o i l s  and Lake 
Michigan w a t e ~  and surface 
waters n o r t h  of t h e  s i t e .  

Lead tends t o  he t r anspo r t ed  
through t h e  a i r  w h i l e  adher ing 
t o  s o i l  p a r t i c l e s ;  G r n ~ ~ n d  Water 
lead  contaminat ion may r e s ~ i l  t 
i n  contaminat ion of Lake Micbigan 'J 
waters; due t o  present  a1 ka l  i ne 
s o i l  /waste cond i t i ons ,  l ead  i s not  
l i k e l y  t o  move w i t h  s i t e  ground 
water. 

Same as lead  

Organics disposed of a t  t h e  
s i t e  a re  no t  expected t o  
p e r s i s t  i n  surface water;  o t h e r  
organics ,  such as PCRs, detected 
i n  s i t e  s o i l  samples a re  not 
expected t o  m ig ra te  o f f - s i t e .  



TASLF V I I  

POTENT I AL RECEPTORS 

YED I UM POLLIJTANTS 

A i  r Asbestos , Lead, 
Chrmium,Xylene 

Ground Lead, Chruni urn 
wa te r  Xyl ene 

Surf ace Asbestos, Lead, 
Water Chranium, Xylene 

Soi 1  Lead, Chromi urn 

RECEPTORS FORM OF CONTACT 

Residents l oca ted  ves t  o f  t h e  I n h a l a t i o n ,  s k i n  
s i t e ,  workers on and around con tac t  (except 
t h e  s i t e ,  w i l d l i f e  i n  I l l i n o i s  o rgan ics )  
Reach S ta te  Park and around 
t h e  s f t e .  

No receptors  loca ted  down- I n g e s t i o n  
g rad ien t  of t h o  s i t e .  Ground 
water i n t e r f a c e s  w i t h  Lake 
Michigan and surface waters 
n o r t h  o f  t h e  s i t e .  

Residents us i ng  Lake Michigan n i r e c t  Contact ,  
r e c r e a t i  anal l y ,  aqua t i c  li fe I n g e s t i o n  
i n  Lake Michigan and I l l i n o i s  
Seach S t a t e  Park, w i l d l i f e  i n  
I 1  1inoi.s Seach S ta te  park and 
around s i t e .  

Workers on and around s i t e ,  
w i  I d l i  f e  around s i t e .  



TABLE V I I I  

CAPIT4L 4Nn 0 8 Y CnSTS OF 

RECOMME NDEn ALTERNATIVE 

SOlfRCE : JOHNS-MANVILLE FS REPORT 

. KMA - nECEYREQ 1986 



1. Estlrnatet Ca2i ta1 Costs: 
I+.  

U n i t  
U n i t s  - T o t a l  

Cos '- n- 
U o b i l i z a t i o n ,  set-up, L o t h e r  
f i x e d  c o s t s  ( I )  LS Job 80,000 

C ? e r r i n g  8 Grubbing Acre 70 500 

Excava t ing  L Grading 

Balance c u t  L fill C Y  30,330 6.00 182, OCC 

120,OOC 

182 ,OCC 

8 l 2 . 5 3 2  

257 ,OCC 

E x t r a  F i l l  C Y 21,000 6.00 

Roadways Cover Soi  1  C Y 26,000 7.00 

Cover S o i t  (IS" t h i c k )  t Y 125,000 6.50 

f o p  S o i l  (3" t h i c k )  C Y 28, OCC 9. CO 

Gravel Roadways 
Heavy T r a f f i c  Roadways 
(8" g rave l  over  24"  cover )  LF 

L i g h t  T r a f f i c  Roadways 
( 4"  grave! over  26" covet.! LF 

Drainage S t r u c t u r e s  

# Nor theas t  D i t c h  Job 

Job Southeast D i t c h  

Slope P r o t e c t i o n  
S e t t l  i n g  Basins 

Paper M i l l  E f f l u e n t  L 
F l e x  Soard E f f l u e n t  
Catch L M i x i n g  Basins ? 

1 

, C o l l e c t i o n  Bas in  S Y 1,200 

Eas: D i t c h  ( U p s t r e a m  Face! LS Job 

:as: 3i::h (3ornstream Face! LS JO c 



U n i t s  Qua*t':y - t o s :  :as: 
.Ili f k .  7 

Dra i nag@ 

Dike Drainage 
(French Dra ins w i t h  f i l t e r  

* f a b r i c )  LF 2 ,OCC 21 .oo 

11 ,060 4.00 

Job 10,000 

7 0 3,000 

42, OCC 

- Drainage D i tches  L F 

H i sc  Drainage S t ruc tu res  L S 

Pond d redg ing  8 misc 
s i t e  c leanup ( 2 )  Job 200, OOC Z C C  SCC 

125 400 SC, OCC w U a t e t  sprays f o r  dus t  supress ing Da Y 

Eng inee t i  ng 

Cons t ruc t i on  Hanagement 
. I n c l u d i n g  chemical a n a l y s i s  

o f  borrowed f i t  1 1 t o p  s o i l  LS Job 4CO , OCO 4CC ,3CC - 
Sub-Total 

Cont ingenc ies (10%) 

TOTAL CAPITAL CCST 

Est imated Ooeta t ion  L Yaintenance Costs: 

Graundwater and surface water mon i t o r i ng  
( o n c d y e a r )  

Labor and mater i ,a l  f a r  s o i l  cover and v r g e t a t i o n  
; and roadway maintenance .. . 

8 .  - 'Adm in i s t r a t i on  and Contingerrcy Costs 

TOTAL OPE3Af:ON 8 MAINTE3ANCE COST 

3. Present U o t t h  Anclvs!s: 

Present Uo r t h  o f  Cap i t a l  Cos: 

Present  Worth o f  Operat ion b Maintenance Cost 

TOfAL PRESENT WO2TH 

a 
- 0  



( )  Inc ludes  temporary fencing, s i t e  Secu r i t y ,  h e a l t h  L sa fe ty  8 environrne-ta? 
m n i t 3 r i n g . .  and decontaminat ion f a c i l i t i e s  f o r  heavy ~ q u i V t t n t .  

( 2 )  Inc ludes  f enc ing  a long  eas te rn  s i t e  boundry, a d d i t i o n a l  s igns,  beach cleanu3 dr 
b lack  d l t c h  renova t ion  and mon i t o r i ng  w e l l  i n s t a l l a t i o n .  

The o p e r a t i o n  and maintenance cos t  o f  the  dev ia t i ons  i s  es t lm r ted  t o  be :he 
SMI as f o r  t h e  p r imary  a l t e r n a t i v e .  The est imated c a p i t a l  cos t s  o f  the 24" 
cover  and 30' cover  a l t e r n a t i v e s  a re  as fo l l ows :  

- - 

( 1 )  2 4 ' C o v e r A l t e r n a t i v e  

Added c o n s t t u c t i o n  c o s t  o f  6' additional cover s o i l  
(50,OCO cu.yd. @$6.50/cu yd)  

Added c o n s t r u c t i o n  management 

Added con t ingenc ies  

Sub-Total 

C a p i t a l  c o s t  o f  the  p r imary  a l t e r n a t i v e  

To ta t  C a p i t a l  Cost 

Present wor th  o f  c a p i t a l  cos t  

Present  wor th  o f  0 L M cos t  

TCTAL PRESENT WORTH 

( i i) 3CM Cover A1 t e - a t i v e  

Added c o n s t r u c t i o n  c o s t  o f  12" a d d i t i o n a l  cover s o i l  
(100.000 cu.yd. @ 6.50/cu yd )  

Added c o n s t r u c t i o n  management 

Added con t ingenc ies  a 
f .. . 

" '  Sub-Total .. ' -. 
C a p i t a l  c o s t  o f  the p r imary  a1 rerna:ive 

T o t a l  C a p i t a l  Cos: 

Present  worzh o f  c a p i t a l  cos t  

Present  wor th  o f  0 L M cos t  

TOTAL PQESENT GORTH 



O & M ACTIVITY 

TABLE I X  

PURPOSES OF 0 & fl ACTIVITIES INCLIJDED 

I N  RECO~l!.lENi)ET) ALTERNATIVE 

S o i l  Cover 14oni tor ing Proyram 

A i r  V o n i t o r  i ng  Program 

and 

Cont in jency  Pl  an 

Cont irlgency P l an f o r  S l  d g e  
il i s?osal  

Ground Water Qetect i on  
:4on i t o  r ing Sys t e~n and 
Cont ingency P 1 an 

PURPOSE 

To ensure t h a t  no asbestos reaches 
t h e  sur face of t h e  cover ing  l a y e r  
and becomes re l easab le  t o  t h e  a i r  
i n  t h e  fu tu re .  

To ensure t h a t  any asbestos, lead, 
chromiulv, o r  TSP (Phl ) l eav ing  t h e  ur' 
s i t e  v i a  t h e  a i r  patdway i s  detected. 

To ensure t h a t  app rop r i a t s  remedial 
ac t  i on  w ill be taken i f  concent r a t  ions 
of t h e  above contaminants t h a t  would 
pose a t h r e a t  t o  pub1 i c  hea l t h  and t h e  
env i ronment are detected. 

To ensure t h a t  appropr ia te  r e ~ e d  i a l  
sludge i s  dredged i n  t h e  f u t u r e  and 
disposed o f  on-s i t e .  

To ensure t h a t  any con taq inan ts  t h a t  
leach from t h e  s i t e  a re  detected. 
To ensure t h a t  appropr ia te  remod i a1 
ac t i on  w i l l  be taken  i f  contaminant w 
concent r a t  ions t h a t  r l~ol l l  d pose a 
t h r e a t  t o  p u b l i c  h e a l t h  and t h e  
env ironment are detected. 
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RESPONSIVENESS SUMMARY 

JOHNS-MANVILLE CORPORATION SITE * WAUKEGAN, ILLINOIS 

The U.S. Environmental Protection Agency (U.S. EPA) has 
gathered information on the types and extent of 
contamination found, evaluated remedial measures, and 
recommended a remedial action at the Johns-Manville 
Corporation (J-M) site in Waukegan, Illinois. 

As part of this process, a public meeting was held to 
explain the intent of the project, to describe the results, 
and to receive comments from the public. 

Public participation in Superfund projects is required in 
the Superfund Amendments and Reauthorization Act of 1986 
(SARA). Comments received from the public are considered in 
the selection of the remedial action for the site. This 
document summarizes the comments received and describes how 
they were incorporated into the decision-making process. 

This community relations responsiveness summary has three 
sections : 

* Section 1.0 Overview. This section discusses the 
U.S. EPA1s recommended alternative to remedy the 
potential for human and environmental exposure to 
contaminated soil and airborne particulate matter 
at the Johns-Manville site. 

* Section 2.0 Backaround on Communitv Involvement. 
This section describes a brief history of community 
relations activities conducted by U.S. EPA and 
concerns raised by the community during remedial 
planning activities. 

* Section 3.0 Summarv of Public Comments Received 
and U.S. EPA Responses. Both oral and written 
comments are grouped by topic. U.S. EPA responses 
to these comments will follow each topic. 

Appendix A U.S. EPA response to comment No. 3, 
under Remedial Alternatives. 

Appendix B Complete list of responders. 

Appendix C Copies of written comments submitted 
to U.S. EPA during public comment period. 



F ~ ~ e n d i x  D Verbatim public meeting transcript. 
The transcript covers the final minutes of the Agency 
presentation to the public and all the comments and 
questions received; the court reporter did not attend 
the presentation portion of the meeting. 

2.0 OVERVIEW 

Through vehicles such as an information repository, a fact 
sheet, a news release and public meeting, the U.S. EPA 
presented the community of Waukegan, Illinois with five 
alternatives (including a no action alternative) as possible 
remedial actions for the Johns-Manville site. 

r 
Of these, U.S. EPA has recommended that the soil cover with 
vegetation alternative be implemented. This alternative 
involves grading waste materials and soil over designated 
dump basins, and laying a minimum of 24 inches of compacted 
clean soil and top soil cover, fertilizing and seeding. 
This alternative is expected to eliminate the potential for 
on-site airborne contaminants and direct contact with waste 
materials. It also provides some protection to groundwater 
from potential contamination by leachates. This 
recommendation reflects U.S. EPA's goal of selecting a cost- 
effective yet comprehensive and effective solution to the 
contamination problem now present at the 
Johns-Manville site. The estimated cost of the recommended 
alternative is $4.5 million. 

2.0 BACKGROUND OF COMMUNITY INVOLVEMENT AND CONCERNS 

According to the Community Relations Plan for the site, 
limited concern has been expressed about the Johns-Manville 
site. This has been attributed, in part, to the 
considerable and sustained interest expressed in the 
Outboard Marine Corporation site, also in Waukegan. 

The Waukegan News-Sun has reported periodically on Superfund 
activities at the Johns-Manville site. Most other news 
coverage has been of the Johns-Manville bankruptcy 
proceedings. 

A consent order between U.S. EPA and the Manville 
Corporation, under which the company was required to conduct 
a Remedial Investigation/Feasibility Study (RI/FS) at the 
site, was issued for public comment in June 1984. The 
comment period was extended by 30 days to the end of July 
1984. 



Two comments were received during this time. They were 
submitted by the Lake County Economic Development Commission 
(LCEDC) and a local charter service. LCEDC asked that 
Superfund money be used to quickly respond to the site. 
U.S. EPA responded that J-M would use its own funds, rather 
than Superfund money to conduct the activities in the 
consent order, and that the order represented expeditious 
progress. The charter service requested that the 
investigation be expanded to include areas of up to ten 
miles from the site and that dust from the site be 
controlled. U.S. EPA responded that there was no evidence 
of contamination beyond Johns-Manvillels property, but if 
the investigation found additional areas of contamination, 
Johns-Manville would be expected to respond. Also, U.S. EPA 
said the order required Johns-Manville to control dust from 
the site. 

Overall, few concerns were expressed during the RI/FS. 
Community Relations activities conducted during the RI/FS 
are listed in Table 1. 

3.0 PUBLIC COMMENTS AND U.S. EPA RESPONSE 

Comments raised during the public comment period are 
summarized below. The comment period was held from Feb. 2, 
1987 to Feb. 24, 1987 to receive comments from the public on 
the proposed remedial alternatives for the site. The 
comments received during the comment period and public 
meeting held Feb. 9, 1987 are categorized by these topics: 

o Preferred Remedial Alternative 

o Technical Aspects of the Remedial Alternatives 

o Cost/Funding Issues 

o Remaining Concerns or Comments 

Preferred Remedial Alternative 

1. One resident (J. Hoff, Meeting Transcript p.21) 
commented that instead of the recommended alternative, an 
investigation should be made as to whether the PCB 
contaminated material in the Waukegan harbor can be used to 
fill the basins at the Johns-Manville site. He feels this 
might solve the worsening drinking water problem in the area 
and would save money. 



U.S. EPA RESPONSE: The PCB-contaminated sediments from 
Waukegan Harbor would not make suitable fill material at the 
Johns-Manville site. The hazards from moving the sediment 
to the Manville property probably would be high, even 
though the distance is not far. In addition, cover material 
would have to be put over the sediments if they were used 
for fill, because there are risks from contact with the 
PCBs, just as there are with asbestos. Also, there are 
federal regulations governing how PCBs can be disposed of; 
depositing PCB-contaminated sediments from the harbor into 
the Manville basins would not meet those regulations. 

2. Several groups who submitted written comments 
(International Chemical Workers Union, Local No. 60 and the 
Lake County Health Department) fully support the U.S. EPA u 
recommended alternative. Both groups stated the alternative 
is the most suitable solution and that it adequately 
prevents contaminants from gaining access to the 
environment. The League of Women Voters, Waukegan-Zion and 
Lake County chapters, also support U.S. EPA1s alternative 
and expressed additional support for fencing the east side 
of the site and conducting ongoing air and groundwater 
monitoring. 

U.S. EPA RESPONSE: U.S. EPA acknowledges the comments of 
these groups supporting a soil cover over the site to 
prevent airborne contamination. The Record of Decision 
(ROD) calls for a 24-inch soil cover. The ROD also requires 
a fence and warning signs on the east side of the site, and 
groundwater monitoring for at least 30 years. The ROD 
requires that the cover be inspected to ensure that the 
cover is intact and that no asbestos containing wastes are w 
near the surface of the cover. Based on the League's 
comment, air monitoring for asbestos, lead, chrome, and 
total suspended particulates (TSP) has been included in the 
requirements of the ROD. In addition, the ROD requires that 
contingency plans be developed for the remedial action: EPA 
has included, in the ROD, a contingency plan for air 
contamination to ensure that appropriate remedial action 
will be taken if monitoring indicates that levels of 
contaminants in the air pose a threat to public health and 
the environment directly downwind from the site. In 
addition, U.S. EPA has added sampling of active waste piles, 
in response to these and other comments received concerning 
long-term monitoring of the site (See Response No. 4). 

2a. The Lake County Health Department requested that 
groundwater monitoring results generated during the remedial 
action be shared with the department. 



U.S. EPA RESPONSE: The U.S. EPA will provide copies of the 
groundwater monitoring results to the Lake County Health 
Department and to the site public information repository at 
the Waukegan Public Library. 

3. The Manville Corporation commented (in a letter from its 
legal counsel) that it strongly disagrees with U.S. EPAts 
recommended alternative of a 24-inch soil and vegetative 
cover, and commented that Manvillels 18-inch recommendation 
is both technically and legally appropriate. Manville 
stated there is virtually no significant difference between 
the two alternatives. Manville also commented that U.S. 
EPA1s decision for a 24-inch cover is without basis and its 
supporting analysis is both flawed and inconsistent. 

U.S. EPA RESPONSE: A detailed U.S. EPA response to these 
comments by Johns-Manville is located in Appendix A of this 
document. 

4. One citizen who attended the public meeting (H. Bogdala, 
p.15) does not believe the recommended alternative will be 
lasting. 

U.S. EPA RESPONSE: The U.S. EPA recommended alternative is 
a multi-faceted approach to remediation of the contamination 
at the Johns-Manville site. All contaminant pathways are 
addressed, and provisions are included to ensure the long 
term remediation of contamination through these pathways. 
In order to eliminate airborne contamination and direct 
contact with waste materials and contaminated soils, a 24- 
inch cover, with vegetation, will be applied over all 
inactive areas of the waste disposal area, including the 
asbestos disposal pit, which will be closed in June 1989. 
Although difficult to determine accurately, it is expected 
that the cover will prevent asbestos-containing and other 
wastes from being released to the air for at least 100 
years. The soil cover is also expected to reduce TSP levels 
in air and asbestos levels in Lake Michigan waters. A cover 
monitoring/maintenance program will be developed to ensure 
that no asbestos or other contaminants reach the surface of 
the covering layer and are released to the air in the 
future. 

In response to comments received during the public 
comment period, an air monitoring program has been added to 
the recommended alternative to determine the effectiveness 
of the recommended alternative with respect to asbestos, 
lead, chromium, and TSP air emissions; a contingency plan 
will be developed to ensure that appropriate remedial action 
will be taken if concentrations of the above contaminants 
which pose a threat to public health and the environment are 
detected. Air monitoring will be performed until U.S. EPA 



determines that there is no further threat of releases of 
contaminants to the air. 

After completion of the remedial action, sludge 
disposal activities on site pose the only possibility of 
emitting asbestos to the air. A plan will be developed to 
ensure that asbestos-containing sludge is neither dredged 
nor deposited on site; it should be noted that asbestos is 
no longer used in manufacturing activities at Manville and 
is therefore no longer deposited in the facility's waste 
water treatment system. 

A groundwater/surface water detection monitoring system 
will be established to ensure that any contaminants that 
leach from the site are detected. Analyses will be 
performed for a minimum of 30 years; after that time, the 
need for further monitoring will be evaluated, and 
appropriate monitoring requirements will be established by e 
U.S. EPA. A contingency plan will be developed to ensure 
that appropriate remedial action will be taken if 
contaminant concentrations that pose a threat to public 
health and the environment are detected. 

Surface water will flow into the remaining on site 
pits, the wastewater treatment system, or will be collected 
in peripheral ditches and channeled to the industrial canal; 
thus, no direct surface water discharge will occur from the 
site. Regarding Lake Michigan waters, three surface water 
sampling locations will be established in Lake Michigan as 
part of the groundwater/surface water detection and 
monitoring system. The contingency plan for 
groundwater/surface water will address contamination in Lake 
Michigan. With respect to arsenic levels in Lake Michigan 
(See Appendix A response), a thorough investigation of the 
potential source of this contamination will be conducted, 
and asbestos levels in Lake Michigan will be monitored to 
determine whether the soil cover is sufficient to remediate w 
the asbestos problem in Lake Michigan. If it is not, the 
contingency plan will address this situation. 

Finally, in reference to this comment, as well as 
others received during the public comment period, a program 
for sampling the waste disposal areas at Manville that will 
remain active after remedial action is completed at the site 
will be established to determine what hazardous materials, 
if any, continue to be disposed of in the waste disposal 
area. It has been Manvillels contention that no hazardous 
wastes are presently disposed of at the site, with the 
exception of friable asbestos; this sampling program will 
check the validity of this statement. 



5. One resident (S. Kaiser, p.24) expressed a wish to see 
the site restored to its original (natural) state, as it 
appeared before industrial use. He would like an easement 
to the public park areas north and east of the site, and 
feels local residents should be able to utilize the 
landscaped areas of the site for picnics, hikes and scenic 
vistas. 

U.S. EPA RESPONSE: Restoring the site to its natural state 
is not feasible for several reasons. The site is elevated 
with respect to the surrounding land; thus, to restore it 
would require the removal of all waste materials. This 
concept is similar to the landfilling alternatives that were 
developed in the FS. In the short term, the landfilling 
alternatives involve extensive excavation and construction 
activities which disturb the waste materials and soils and 
allow contaminants to become airborne. Basically, when 
dealing with asbestos, it is undesirable to disturb the 
waste materials and soils. In this respect, the other 
alternatives (no action, grading and seeding, and soil 
covering with vegetation) are more desirable. The 
landfilling alternatives, cost order of magnitude more than 
soil covering and offer no advantage over soil covering with 
respect to long-term protection provided to public health 
and the environment. Lastly, to restore the site entirely 
to its original condition, Manville would be forced to 
transfer all of its wastes presently handled by the 
wastewater treatment system, sludge disposal pit, and . 
miscellaneous disposal pit off site. This creates the 
potential for a transportation accident involving hazardous 
wastes and is not preferable to allowing Manville to operate 
only what is necessary to handle its present, non-hazardous 
waste disposal needs, as in the soil covering alternative. 

Technical Aspects of the Remedial Alternatives 

1. Some confusion still exists about the health hazards 
associated with site contaminants. One individual (H. 
Bogdala, p.14) wants to know whether there are definite 
health hazards present and what these health hazards are. 

U.S. EPA RESPONSE: The RI indicated that, during RI 
sampling, elevated levels of asbestos fibers were detected 
on site. The RI sampling effort did not allow a 
determination of whether, and to what extent, airborne 
asbestos leaves the site. Therefore, the RI did not 
thoroughly characterize the health hazards associated with 
airborne asbestos at the site. The RI did, however, 
indicate that, during RI sampling, on site levels of total 
suspended particulates (TSP) potentially exceeded the 
secondary National Ambient Air Quality Standard (NAAQS) for 
TSP on several occasions and the primary NAAQS on one 
occasion (30 total samples were taken from 10 locations). 



On site lead levels were well within the primary and 
secondary NAAQS for lead. The primary NAAQS were 
established to protect public health, and the secondary, to 
ensure welfare. During RI sampling, asbestos and arsenic 
levels in Lake Michigan waters exceeded applicable water 
quality criteria based on one in one million excess cancer 
risk. In summary, the RI did not allow a determination of 
the health effects associated with airborne asbestos and 
indicated that on site TSP levels are of concern from the 
standpoint of public health and welfare; on site lead levels 
are well within the applicable air standards designed to 
protect public health and welfare; and asbestos and arsenic 
levels in Lake Michigan exceeded applicable health-based 
water quality criteria. It should be pointed out that there 
is presently no indication that arsenic contamination is 
attributable to site activities. d 

Sampling conducted for U.S. EPA on April 28, 1982 by 
Ecology and Environment, Inc. indicated that elevated levels 
of asbestos fibers were present both on site and downwind 
from the site during the sampling effort. However, no 
health assessment was performed based on this data. 

Based on the results of the April 1982 sampling by 
Ecology and Environment, the RI results, and present site 
conditions, U.S. EPA is recommending a course of action that 
will prevent any future releases of asbestos and other 
contaminants to the air, thus eliminating any potential 
adverse health effects from the site, including continued 
loading of asbestos into Lake Michigan. The recommended 
alternative will also ensure effective monitoring of 
asbestos and arsenic levels in the groundwater and surface 
water (Lake Michigan) and remediation of the groundwater and 
surface water at the site if levels of contamination that 
would pose (or, in the case of asbestos and arsenic, 
continue to pose) a threat to public health and the * 
environment are detected. 

Under the Superfund Amendments and Reauthorization Act 
of 1986, the Agency for Toxic Substances and Disease 
Registry is required to conduct a health assessment of every 
site on the National Priorities List. U.S. EPA will provide 
a copy of that health assessment to the Lake County Health 
Department and the site information repositories at the 
Waukegan Public Library when the assessment is available. 

Cost/Fundinu Issues 

1. A resident who attended the public meeting (H. Bogdala, 
p.20) said he felt the Superfund program was reluctant to 
spend money on this cleanup, and wanted to know whether 
there is any federal government money actually earmarked for 
this pro j ect . 



U.S. EPA RESPONSE: The federal government is not reluctant 
to spend money at the Johns-Manville site. Whenever there 
are identifiable responsible parties able to conduct a 
cleanup under U.S. EPAVs oversight, U.S. EPA prefers to have 
the responsible parties do the work. This saves the 
Superfund monies for sites where there are no responsible 
parties identified or where they cannot or, in some cases, 
refuse to do the work. In this case, the Manville Sales 
Corporation is a viable responsible party. U.S. EPA has 
been negotiating with Manville to have the company 
voluntarily conduct the remedial action outlined in the ROD 
under U.S. EPA and Illinois Environmental Protection Agency 
oversight. U.S. EPA has earmarked funds for overseeing 
Manvillegs work at the site. Negotiations thus far have 
been unsuccessful. Presently, U.S. EPA is determining 
whether to take legal action to require Manville to conduct 
the remedial action, or whether to set aside Superfund money 
to have U.S. EPA contractors do the work, and then attempt 
later to recover costs from Manville. If Superfund money is 
used to conduct the work, IEPA is required by law to 
contribute 10 percent of the initial costs, and to pay for 
the long term monitoring of the site. 

2. One individual (unidentified, p.12) expressed concern 
over the possibility of the taxpayers shouldering the costs 
of cleanup should Manville drop out of sight over the next 
30 years. 

U.S. EPA RESPONSE: If U.S. EPA reaches an agreement with 
the Manville Sales Corporation, issues it an order, or 
obtains an injunction against it to do the cleanup work, the 
company is legally responsible to conduct monitoring work as 
far into the future as necessary. Taxpayers would shoulder 
the burden of the cost if Superfund pald for the cleanup and 
IEPA paid for the long-term maintenance (as described in the 
previous response) and the government was unable to recover 
its costs from the company. 

3. Several Waukegan residents (unidentified, p.4) commented 
on the timeframe involved to implement the recommended 
alternative. These particular questions were raised: Why 
hasn't the remedial action started yet? and, If either 
Manville or U.S. EPA is going to pay for the cleanup, what 
is the hold up in starting the actual work? 

U.S. EPA RESPONSE: As part of the CERCLA remedial process, 
once a site is listed on the National Priorities List, an 
RI/FS must be performed. The final FS Report is opened for 
public comment for a minimum of 21 days. Based on the FS 
and comments received during the public comment period, a 
Record of Decision (ROD) is written by U.S. EPA describing 
the recommended alternative for site remediation. Then a 



design phase for the remedial action (recommended 
alternative) is initiated, and upon completion of the 
remedial design (RD), the remedial action (RA) is 
implemented. Each step of this process takes a considerable 
amount of time to implement. 

In the case of the Johns-Manville site, a Consent Order 
required Manville to conduct the RI/FS. At the conclusion 
of the FS, a public comment period was held. This 
Responsiveness Summary describes how U.S. EPA incorporated 
the comments into its final decision, or Record of Decision 
(ROD), on how to address the site's problems. U.S. EPA and 
Manville have thus far been unsuccessful in negotiations for 
a Consent Decree under which Manville would have voluntarily 
conducted the Remedial Design and Remedial Action. U.S. EPA 
is now considering whether to take legal action to require 
Manville to do the work, or whether to have U.S. EPA 
contractors do the work. (If U.S. EPA contractors do the 
work, U.S. EPA would seek to recover its costs from 
Manville.) In any event, work cannot begin until the 
appropriate legal action is taken or U.S. EPA enters into a 
contract. As described in Cost/Funding Issue No. 1, U.S. 
EPA prefers to have the responsible parties conduct all 
work. 

Remainina Concerns or Comments 

1. One individual (H. Bogdala, p.15) feels U.S. EPA and the 
Illinois Environmental Protection Agency (IEPA) should get 
together and develop standards of (contaminant) levels. 
This person said he has read U.S. EPA and IEPA materials and 
claims they do no not have standards. 

u, 
U.S. EPA RESPONSE: The IEPAts Division of Land Pollution 
Control began proceedings in the early 1980's to require 
Manville to obtain a permit to operate on site landfilling 
of plant wastes under State regulations. This exception to 
Section 21(d)(l) of the Illinois Environmental Protection 
Act (latest edition January 1, 1986) was pursued because of 
the disposal area's environmentally sensitive location in 
wetlands along the Lake Michigan shoreline. This action 
ceased when a federal order was developed to implement the 
Superfund RI/FS. 

Throughout the feasibility study, IEPA has maintained 
that this waste disposal area is characterized as a Class I1 
landfill (non-hazardous and general municipal waste) and 
should be wclosedu according to regulations in the Illinois 
Pollution Control Board, Environmental Protection Act, Title 
35 - Subtitle G, Chapter I, Subchapter i, Part 807; and 
guidance in the Waste Management Facilities Design Criteria. 
These documents define final cover quality and thickness, as 
well as post-closure monitoring requirements. 

The primary goals of final cover over a landfill are to 
prevent direct exposure of wastes and detour infiltration of 



water into the waste body and thereby limit groundwater 
degradation. The limited groundwater data collected by 
Manville's consultant during the remedial investigation did 
not reveal any contamination movement via that pathway. 
Based on this sampling work, groundwater protection has been 
established as a secondary objective behind upward migration 
of asbestos from freeze/thaw effects (See Appendix A 
response). 

2. One individual (E. Koranda, p.38) said he appreciated 
the orderly process being used to solve the problem at the 
Johns-Manville site. 

U.S. EPA RESPONSE: U.S. EPA notes the comment. 

3. A retired Manville employee (F. Angeles, p.46) was 
involved in on site and off site sampling conducted by 
Johns-Manville about 20 years ago. He said test results 
around the fenced area of the property and on Sheridan Road 
showed lower levels of contaminants than in the dump areas 
on site. Consequently, he is not concerned about the 
migration of contaminants (asbestos). 

U.S. EPA RESPONSE: With the exception of total suspended 
particulate levels which exceeded the secondary NAAQS for 
TSP, air sampling results from the remedial investigation 
generally confirm Mr. Angeles' comment in that no off site 
air contamination was emanating from the site. However, 
remedial investigation samples were not taken at locations 
that would allow a determination of whether airborne 
asbestos levels are elevated downwind from the site. U.S. 
EPA believes the soil cover required in the ROD will 
eliminate even the potential for off site contamination from 
airborne asbestos. 



TABLE 1 

Community Relations Activities Conducted 

June 1984 Press release issued to announce availability 
of consent order for RI/FS and start of 
public comment period. 

July 1984 Information repository established at 
Waukegan Public Library. Public comment 
period extended. 

August 1985 Community interviews conducted for Community 
Relations Plan. 

September 1985 Community Relations Plan finalized. 

January and Press release and fact sheet issued to 
February 1987 announce availability of RI/FS. Held 

public comment period on remedial 
alternatives and the U.S. EPA recommended 
alternative. 

Public meeting held to describe RI/FS 
findings and to take comments.* 

* Press release and fact sheet were distributed to local 
officials, media and residents on the site mailing list. An 
advertisement was published in the local newspaper to 
announce the public comment period and public meeting. The 
Illinois EPA participated in the public meeting. 



APPENDIX 4 

U.S. EPA RESPONSE TO REMEDIAL ALTERNATIVE 
COMMENT NO* 3 (MANVILLE CORPORATION) 

U.S. EPA RESPONSE: 

For the sake of clarity, U.S. EPAgs response is broken 
into two sections: technical issues, of which the majority 
of the response is provided by U.S. EPA1s consultant and is 
attached at the end of this response, and health effects, 
which are addressed below. 

Throughout Manvillegs comment letter, reference is made 
to the statement in the Remedial Investigation (RI) report 
that there was no evidence of off site migration of 
hazardous substances and that off site migration potential 
is low. The RI Report was superceded by the Feasibility 
Study (FS) Report, in which sweeping statements such as this 
were eliminated or amended. This particular statement was 
amended to read, nBased on monitorina data collected durinq 
and after the RI, there is no evidence of off site migration 
of any contaminant from the disposal areag@ (FS page 1-1, 
emphasis added). It has since been noted (in the August 26, 
1985 report titled nAmbient Air Quality Survey for Johns- 
Manville Company, Waukegan, Illinoisw, written by Clayton 
Environmental Consultants, Inc.), that on site total 
suspended particulate (TSP) levels potentially exceed the 
primary and secondary National Ambient Air Quality Standards 
(NAAQS annual geometric mean) for TSP. Also asbestos and 
arsenic levels in Lake Michigan exceeded health-based water 
quality criteria (one in one million cancer risk) during RI 
sampling. More data is needed to determine whether the site 
attains the annual geometric mean TSP NAAQS. 

The high asbestos levels in Lake Michigan suggest that 
asbestos is leaving the site through the air and depositing 
in Lake Michigan. The above statement in the FS has thus 
been amended in the ROD to reflect the above facts. The 
statements in the ROD reflect the conclusions that can 
actually be drawn from the RI data. It must be noted that, 
due to wind direction and climatological conditions during 
the asbestos air sampling program in the RI, the degree of 
off-site migration of asbestos through the air was not 
determined by the RI sampling effort. Rather, the 
conclusion was drawn that elevated levels of asbestos were 
detected on site during the RI. Therefore, the statement 
made on page 1-1 of the FS is correct, based on the RI data. 
However, sampling conducted prior to the RI indicated that 
elevated levels of asbestos were present downwind of the 
site. The Ecology and Environment, Inc. study performed for 
U.S. EPA on April 28, 1982 indicated that elevated levels of 
asbestos fibers were present both on site and downwind of 
the site. The fact that the April 28, 1982 sampling was 



limited (one round) indicated the need for 'further data to 
verify the conclusions of this study. The RI sampling was 
intended to achieve this goal; however, due to wind 
direction and other climatological conditions, it did not. 

Additionally, due to the limited number and location of 
groundwater monitoring wells and surface water sampling 
locations, and the limited sampling conducted (one round), 
statements made concerning off site migration of 
contaminants via groundwater and surface water are subject 
to the qualifier that such statements are based on very 
limited RI data. 

On page two of Manville's letter, a reference is made 
to the RI Report and a statement that fibers in the five 
micron range and smaller are generally not associated with 
adverse health effects. Again, the FS Report supercedes the 
RI Report, and no such statements regarding health effects 
of fibers less than five microns are made in the FS Report. vl' 
U.S. EPA does not make a distinction between health effects 
and fiber size for airborne asbestos, and statements to this 
effect are erroneous and were, therefore, excluded from the 
FS Report. 

On page four, Manville makes a statement that U.S. 
EPA's recommended cover thickness ignores the conclusion of 
the legally required RI/FS process and the provisions of the 
only directly applicable U.S. EPA regulations, the asbestos 
National Emission Standards for Hazardous Air Pollutants 
(NESHAP). It must be remembered that Manville conducted the 
RI/FS under a Consent Order, and according to Section 300.68 
of the National Contingency Plan, "the appropriate extent of 
remedy shall be determined by the lead agency's selection of 
a cost-effective remedial alternative that effectively 
mitigates and minimizes threats to and provides adequate 
protection of public health and welfare and the 
en~ironment.~ U.S. EPA is the lead agency and has selected e 
what it considers to be the most cost-effective remedial 
alternative; therefore the requirements of the legally 
required RI/FS process have been met by U.S. EPA. 

U.S. EPA does not ignore the provisions of the NESHAP 
for asbestos; U.S. EPA's recommended alternative exceeds the 
requirements of the asbestos NESHAP. The reason for this is 
mentioned in Manville's comment letter. In order to meet 
the remedial response objectives of the Comprehensive 
Environmental Response, Compensation, and Liability Act of 
1980 (CERCLA), as amended by the Superfund Amendments and 
Reauthorization Act of 1986 (SARA), freeze/thaw effects must 
be considered. The specific criteria used to select the 2 4 -  
inch thickness recommended for the site by U.S. EPA are 
discussed in response to Manville's numerous technical 
criticisms in the attachment to this reply. 

U.S. EPA strongly disagrees with Manville's statements 
on page nine that the site poses a minimal threat to human 
health in its present condition and that the site will 
present virtually no risk in covered condition, even if some 
asbestos particles might reach the surface in 100 years. It 



must be remembered that the statement made in the RI 
concerning present site health risks was based on RI data. 
As previously stated, on site TSP levels potentially exceed 
the primary and secondary NAAQS for TSP. Also asbestos and 
arsenic levels in Lake Michigan waters exceeded health-based 
water quality criteria during RI sampling. Based on data 
concerning waste disposal activities at the site, arsenic 
does not appear to be attributable to the site; however, 
asbestos and TSP are. 

Regarding asbestos in air, the air sampling conducted 
during the RI did not indicate whether elevated air levels 
of asbestos were present downwind of the site. All that was 
indicated was detectable elevated air levels of asbestos on 
site. No sampling has been performed subsequent to the RI. 
It stands to reason that if elevated levels of asbestos were 
detected on site, then asbestos would be leaving the site 
through the air. This assumption, along with the results of 
the April 18, 1982 sampling conducted by Ecology and 
Environment, Inc., support U.S. EPAts contention that 
asbestos is leaving the site through the air. The elevated 
levels of asbestos found in Lake Michigan waters also 
strongly support this contention. In any event, based on 
available data, the statement that the present threat to 
human health from the site is minimal cannot be justified. 
Such a statement could only be made after a thorough health 
assessment, considering extensive data on the site, is 
conducted. Since a comprehensive health assessment has not 
been done, U.S. EPA has taken necessary action leading to 
the proper remediation of the site, considering the extent 
and quality of existing site data and the hazardous nature 
of the contaminants of concern at the site, most notably 
asbestos. 

Regarding Manvillels statement concerning the risk 
associated with asbestos-containing particles reaching the 
surface in 100 years, failure of the cover is not an 
acceptable condition. Again, the hazardous nature of 
airborne asbestos must be considered. This is why the cover 
recommended by U.S. EPA is designed to minimize the 
potential for upward migration of waste materials. The 
cover monitoring program included in the recommended 
alternative is an added measure of protection in the event 
that U.S. EPAts conservative approach is not adequate. The 
above statement made by Manville in its comment letter 
appears to indicate an assumption made by Manville that 
failure of the cover in 100 years is acceptable. It is not. 

In reference to Manvillets statements about asbestos 
health effects on pages 9 through 12, the U.S. EPA 
statements in the Addendum to the FS Report were taken from 
"Toxic Information Series - Asbestos," Office of Pesticides 
and Toxic Substances, April 1980, and "Twenty Lessons from 
AsbestosIW Dr. Irving J. Selikoff, M.D., EPA Journal, May 
1984. Manville is correct in stating that the documents 
used to obtain the material in the U.S. EPA Addendum to the 
FS Report represent a conservative interpretation of 



asbestos health effects data. There is conflicting evidence 
on the subject; however, it is and has been U.S. EPAfs 
approach to err on the side of conservativism when dealing 
with contaminants with known adverse health effects, such as 
asbestos. 

U.S. EPA's selection of remedy was not based on 
inflammatory evidence and the remedy selected would be the 
same regardless of the health effects data used. The fact 
remains that asbestos in air is a known carcinogen and 
causes other known adverse health effects. In addition, 
other evidence of potential adverse health effects 
attributable to the site (TSP in air and asbestos in Lake 
Michigan waters) was indicated by RI data. U.S. EPA 
believes that is has selected the most cost-effective remedy 
for the site, considering all relevant information. 
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INTRODUCTION 

The Comments referred to in this document are those 

signed by Marvin Clumpus, P.E., Project Coordinator for 

Manville Service Corporation, and by John A. Zackrison, 

Esq., of Kirkland and Ellis, Washington D.C., dated February 

24, 1987, and titled as shown above. Statements made in 

those Comments which question the potential hazard of off- 

site migration of asbestos or other substances at the 

Waukegan, Illinois disposal site are addressed by U.S. EPA 

in a separate report. 

The document herin has been prepared by Richard W. 

McGaw, P.E., Civil Engineering Consultant to U.S. EPA, who 

is responsible for the recommendation of soil cover 

thickness at the Johns-Manville waste disposal site at 

Waukegan, Illinois. 



I t  s p e c i f i c a l l y  a d d r e s s e s  t h o s e  p o r t i o n s  o f  t h e  Comments t h a t  

r e f e r  t o  t e c h n i c a l  q u e s t i o n s  o f  f r o s t  p e n e t r a t i o n  a n d  t h e  

u p f r e e z i n g  o f  a s b e s t o s  m a t e r i a l  t h r o u g h  t h e  s o i l  c o v e r .  The  

f o r m a t  is s u c h  t h a t  s t a t e m e n t s  a p p e a r i n g  i n  t h e  Comments w h i c h  

a r e  c r i t i c a l  o f  EPA's  t e c h n i c a l  a p p r o a c h  a r e  g i v e n  v e r b a t i m  i n  

t h e  o r d e r  i n  w h i c h  t h e y  o c c u r ;  t h e  EPA r e s p o n s e  f o l l o w s  t h e  

s t a t e m e n t s .  

GENERAL CRITICISMS 

R e l a t i v e  t o  t h e  p r o b l e m  o f  a s s u r i n g  t h a t  f u t u r e  a s b e s t o s  
W' 

c o n t a m i n a t i o n  d o e s  n o t  o c c u r  owing  t o  t h e  upward movement o f  

a s b e s t o s  u n d e r  t h e  a c t i o n  o f  f r e e z i n g  a n d  t h a w i n g ,  b e g i n n i n g  

o n  p. 4 o f  t h e  Comments s e v e r a l  c l a i m s  a r e  made r e l a t i v e  t o  

EPA's  t e c h n i c a l  a p p r o a c h .  T h e s e  a r e  e s s e n t i a l l y  a s s e r t i o n s  

w h i c h  r e m a i n  u n s u b s t a n t i a t e d  a t  t h i s  p o i n t  i n  t h e  Comments.  

N e v e r t h e l e s s ,  EPA h a s  c o n s i d e r e d  e a c h  c l a i m  c a r e f u l l y .  

The  c l a i m s  a r e  l i s t e d  b e l o w  e x a c t l y  a s  t h e y  a r e  s t a t e d ;  

t h e  EPA r e s p o n s e  f o l l o w s .  

a "EPA's Addendum a n d  s u p p o r t i n g  d o c u m e n t a t i o n  i s  

i n a c c u r a t e ,  i n c o n s i s t e n t ,  m i s l e a d i n g  a n d  u n r e l i a b l e " ;  

b )  " T h e  Addendum's  u p f r e e z i n g  a n a l y s i s  is u n r e l i a b l e  a n d  

u n s c i e n t i f i c " ;  

C )  " I t  u s e s  o r  r e l i e s  upon s h i f t i n g  a n d  i n c o n s i s t e n t  t h e r m a l  

p a r a m e t e r s "  ; 

d )  " I t  makes s h i f t i n g  a n d  undocumen ted  a s s u m p t i o n s  o f  

q u e s t i o n a b l e  r e l i a b i l i t y " ;  

e )  " I t  makes many undocumen ted  f a c t u a l  c l a i m s "  ( i . e . ,  c l a i m s  



o f  f a c t ) ;  

f )  " I t s  a n a l y s i s  o f  f r e e z i n g  d e p t h  o m i t s  t'he impact  o f  f r o s t  

heave" ; 

g )  " I t  f a i l s  e x p l i c i t l y  t o  a c c o u n t  f o r  known v a r i a b i l i t y  i n  

t h e  p a r a m e t e r s ,  and u n c e r t a i n t y  c o n c e r n i n g  f i e l d  

c o n d i t i o n s n  ; 

h )  " I t s  u se  o f  t h e  Mod i f i ed  Berggren e q u a t i o n ,  t h e  

fundamenta l  a n a l y t i c a l  t o o l  i n  t h e  a n a l y s i s ,  is  i r r e g u l a r  

and marred by improper  u s e  o f  p a r a m e t e r s  ( t h e r m a l  

c o n d u c t i v i t y  v a l u e s ,  l a t e n t  h e a t  v a l u e s ,  and f a i l u r e  t o  

c o r r e l a t e  a s s u m p t i o n s  r e g a r d i n g  p a r a m e t e r s ) "  ; 

i " I n  s h o r t ,  E P A ' s  Addendum on i t s  f a c e  l a c k s  s c i e n t i f i c  o r  

t e c h n i c a l  c r e d i b i l i t y ,  v a l i d i t y ,  and r e l i a b i l i t y  a s  a  

b a s i s  f o r  a  24- inch  c o v e r  recommenda t i o n " .  

EPA RESPONSE TO G E N E R A L  CRITICISMS 

The s u p p o r t i n g  documen ta t i on  r e f e r r e d  t o  i n  t h e s e  c l a i m s  

i s  t h e  Appendix t o  t h e  EPA Addendum, e n t i t l e d  " P r i n c i p l e s  a n d  

P r a c t i c e  o f  Design o f  S o i l  Cover f o r  Waste Asbes to s  i n  

Nor thern  Areas ,  w i t h  C a l c u l a t i o n  o f  Minimum Cover i n  Open 

Areas  o f  t h e  Johns -Manv i l l e  Asbes to s  D i s p o s a l  S i t e  i n  

Waukegan, I l l i n o i s n ,  d a t e d  J a n u a r y  1 9 8 7 .  T h i s  Appendix was 

p r e p a r e d  by t h e  w r i t e r  and d e s c r i b e s  a  s t a t e - o f - t h e - a r t  

p r o c e d u r e  f o r  e s t i m a t i n g  f r o s t  p e n e t r a t i o n  i n  v a r i o u s  t y p e s  of 

s o i l  and f r e e z i n g  c l i m a t e s ;  i t  is  based  on 30 y e a r s  o f  

p e r s o n a l  r e s e a r c h  a s  a  member o f  t h e  U.S. Army Cold Regions  

Resea rch  and E n g i n e e r i n g  L a b o r a t o r y  i n  Hanover , New Hampshire 

( a  Corps  o f  E n g i n e e r s  l a b o r a t o r y ) .  The w r i t e r ' s  s p e c i a l t i e s  



i n  t h i s  work  f rom 1956  t o  1986 were s o i l  m e c h a n i c s ,  t h e r m a l  

p r o p e r t i e s  o f  s o i l s ,  a n d  f r o s t  h e a v i n g ;  h e  p e r f o r m e d  b o t h  

t h e o r e t i c a l  a n d  e x p e r i m e n t a l  s t u d i e s  i n  t h e s e  s u b j e c t s  a n d  

a u t h o r e d  some 30 t e c h n i c a l  r e p o r t s  a n d  p a p e r s .  A b i b l i o g r a p h y  

is  a v a i l a b l e .  

The  EPA p r o c e d u r e  u s e d  b y  t h e  wr i ter  t o  e s t i m a t e  f r o s t  

p e n e t r a t i o n ,  a n d  t o  c o n t r o l  t h e  u p f r e e z i n g  o f  a s b e s t o s  

p a r t i c l e s  b y  l i m i t i n g  t h e  number  o f  f r e e z i n g  p e n e t r a t i o n s  i n t o  

t h e  w a s t e  d e p o s i t ,  i s  s t a n d a r d  e n g i n e e r i n g  p r a c t i c e  i n  c o l d  
V' 

r e g i o n s  d e s i g n .  R a t h e r  t h a n  b e i n g  u n r e l i a b l e  a n d  

u n s c i e n t i f i c ,  a s  is c l a i m e d  a b o v e ,  i t  i s  i n  f a c t  a n  

a p p l i c a t i o n  o f  t h e  " l i m i t e d  s u b g r a d e  f r o s t  p r o t e c t i o n "  d e s i g n  

p r o c e d u r e  d e v e l o p e d  a n d  u s e d  b y  t h e  C o r p s  o f  E n g i n e e r s  s i n c e  

a b o u t  1 9 4 6 .  I t  r e s u l t s  i n  a n  e x p e d i e n t  a n d  more e c o n o m i c a l  

c o v e r  t h i c k n e s s  t h a n  wou ld  t h e  more c o n s e r v a t i v e  " f u l l  

s u b g r a d e  p r o t e c t i o n "  p r o c e d u r e  w h i c h  d o e s  n o t  a l l o w  f r o s t  

p e n e t r a t i o n  t o  e x t e n d  b e l o w  t h e  c o v e r i n g  l a y e r s  o f  s o i l .  

B e c a u s e  g o v e r n i n g  r e g u l a t i o n s  r e q u i r e  a  p e r m a n e n t  c o v e r  

o v e r  t h e  w a s t e  a s b e s t o s ,  i t  i s  w i t h i n  EPA's a u t h o r i t y  t o  

r e q u i r e  f u l l  s u b g r a d e  p r o t e c t i o n  c o r r e s p o n d i n g  t o  a  c o v e r  

t h i c k n e s s  s u f f i c i e n t  t o  m a i n t a i n  t h e  w a s t e  d e p o s i t  b e l o w  t h e  

maximum d e p t h  o f  f r o s t  p e n e t r a t i o n  i n d e f i n i t e l y .  C l e a r l y ,  

t h i s  t y p e  o f  d e s i g n  wou ld  p r o v i d e  t h e  g r e a t e s t  d e g r e e  o f  

p r o t e c t i o n  f rom f u t u r e  a i r b o r n e  a s b e s t o s .  

On a  s m a l l  s i t e ,  f u l l  s u b g r a d e  p r o t e c t i o n  s u c h  a s  t h i s  

may be j u s t i f i e d .  On s i t e s  w i t h  l a r g e  a r e a s  t o  b e  c o v e r e d ,  
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however,  s u c h  a s  t h e  Waukegan s i t e ,  c o s t  is  a  f a c t o r  which is  

t o  be  weighed a g a i n s t  t h e  d e g r e e  of  p r o t e c t i o n  p r o v i d e d .  The 

b a s i c  d i f f e r e n c e  between t h e  c o v e r  t h i c k n e s s  p roposed  by EPA 

and  t h a t  p roposed  by Johns -Manv i l l e  ( J - M )  is t h e  d e g r e e  o f  

r i s k  c o n s i d e r e d  a c c e p t a b l e  i n  d e a l i n g  w i t h  a s b e s t o s ,  a  

s u b s t a n c e  known t o  be h a z a r d o u s  t o  h e a l t h :  EPA c h o o s e s  t o  

r e l y  on proven p r a c t i c e  t h a t  l imits t h e  number o f  f r o s t  

p e n e t r a t i o n s  i n t o  t h e  a s b e s t o s  ( e a c h  o f  which l e s s e n s  t h e  

e f f e c t i v e  d e g r e e  o f  p r o t e c t i o n  b e c a u s e  i t  i n c r e a s e s  t h e  

p o t e n t i a l  f o r  a s b e s t o s  t o  r e t u r n  t o  t h e  s u r f a c e ) ;  J - M  c h o o s e s  

n o t  t o  l i m i t  t h e  number o f  f r o s t  p e n e t r a t i o n s  b u t  t o  r e l y  

i n s t e a d  on a n  i n v e n t i v e  b u t  unproven p r o c e d u r e  f o r  e s t i m a t i n g  

t h e  r a t e  o f  u p f r e e z i n g  o f  w a s t e  p a r t i c l e s .  

I t  is t h e  J-M p r o c e d u r e  t h a t ,  i n  l i g h t  o f  t h e  

consequences  o f  b e i n g  i n  e r r o r ,  is  u n s c i e n t i f i c  and 

u n r e l i a b l e .  Whereas t h e  EPA p r o c e d u r e  is v a l i d a t e d  by s e v e r a l  

d e c a d e s  o f  e x p e r i e n c e  and f i e l d  measurements ,  and d o e s  n o t  

seek t o  e x t r a p o l a t e  beyond known p a r a m e t e r s ,  t h e  J - M  p r o c e d u r e  

is  s p e c u l a t i v e ,  h y p o t h e t i c a l ,  and l a c k s  s u b s t a n t i a t i n g  d a t a .  

In  f u r t h e r  r e s p o n s e ,  t h e  r e f e r e n c e  t o  " s h i f t i n g  t h e r m a l  

p a r a m e t e r s "  presumably r e l a t e s  t o  t h e  a l l o w a b l e  number o f  

f r o s t  p e n e t r a t i o n s  i n t o  t h e  a s b e s t o s  d e p o s i t  b e i n g  10 p e r  

c e n t u r y  when t h e  c o v e r i n g  l a y e r s  a r e  n o n - f r o s t - s u s c e p t i b l e  

( s a n d s  and c l e a n  g r a v e l s )  and b e i n g  o n l y  5 p e r  c e n t u r y  when 

t h e  c o v e r  is f r o s t - s u s c e p t i b l e  ( s i l t s  and c l a y s ) ,  a s  p roposed  

by J - M .  The r a t i o n a l e  h e r e  i s  s i m p l y  t h a t  t h e  r i s k  o f  



p a r t i c l e s  r e a c h i n g  t h e  s u r f a c e  q u i c k l y  is  h i g h  w i t h  a  f r o s t -  

s u s c e p t i b l e  s o i l ,  r e q u i r i n g  a  b a l a n c i n g  o f  t h a t  r i s k  b y  

f u r t h e r  l i m i t i n g  t h e  number  o f  times t h e  a s b e s t o s  b e c o m e s  

f r o z e n .  

EPA c a n n o t  r e s p o n d  t o  t h e  c h a r g e s  o f  " u n d o c u m e n t e d  

a s s u m p t i o n s  o f  q u e s t i o n a b l e  r e l i a b i l i t y "  a n d  " u n d o c u m e n t e d  

f a c t u a l  c l a i m s n  b e c a u s e  n o  i n f o r m a t i o n  i s  g i v e n  t o  i d e n t i f y  

t h e  a p p a r e n t  p r o b l e m  a r e a s .  

rl 
I t  is c l a i m e d  t h a t  EPA's  a n a l y s i s  o f  f r e e z i n g  d e p t h  

" o m i t s  t h e  i m p a c t  o f  f r o s t  h e a v e . "  T h i s  c l a i m  is  i n c o r r e c t  

b e c a u s e  t h e  M o d i f i e d  B e r g g r e n  e q u a t i o n  u s e d  b y  EPA ( a s  w e l l  a s  

by  J - M )  makes  p r o v i s i o n  f o r  t h e  t h e r m a l  p r o p e r t i e s  o f  t h e  

f r o z e n  s o i l ,  w h i c h  i n c l u d e  t h e  i n f l u e n c e  o f  f r o s t  h e a v e  o n  

s o i l  d e n s i t y ,  w a t e r  c o n t e n t ,  t h e r m a l  c o n d u c t i v i t y ,  a n d  l a t e n t  

h e a t  o f  t h e  f r e e z i n g  s o i l .  

The  B e r g g r e n  e q u a t i o n  i s  t h e o r e t i c a l l y  c o r r e c t  o n l y  f o r  a 

s t e p - c h a n g e  o f  t e m p e r a t u r e  a t  t h e  s u r f a c e  ( i . e . ,  a  r a p i d  e 

c h a n g e  o f  t e m p e r a t u r e  w h i c h  is  t h e n  h e l d  c o n s t a n t  f o r  t h e  

r e m a i n d e r  o f  t h e  w i n t e r )  : c o n s e q u e n t l y  a  l ambda  c o e f f i c i e n t  

was  a d d e d  t o  t h e  e q u a t i o n  some y e a r s  a g o  w h i c h  m o d i f i e s  t h e  

r e s u l t s  p r o d u c e d  s o  t h a t  t h e y  a r e  d e s c r i p t i v e  o f  f i e l d  

e x p e r i e n c e  u n d e r  t y p i c a l  c l i m a t i c  t e m p e r a t u r e s .  T h i s  

c o e f f i c i e n t ,  t o g e t h e r  w i t h  a n  a p p r o p r i a t e  n - v a l u e ,  

t r a d i t i o n a l l y  e m b o d i e s  - a l l  o f  t h e  c o r r e c t i o n  f o r  c l i m a t e  

r e q u i r e d  t o  f i t  t h e  c a l c u l a t e d  r e s u l t s  f o r  f r o s t  p e n e t r a t i o n  

t o  t r u e  v a l u e s  m e a s u r e d  i n  t h e  f i e l d  f o r  v a r i o u s  k i n d s  o f  



s u r f a c e  c o n d i t i o n s .  

J-M1s procedure using t h i s  equa t ion  appears  t o  c a l c u l a t e  

pene t r a t i on  values  t h a t  a r e  c o n s i s t e n t l y  l e s s  by approximate ly  

0 . 5  f t .  than those  c a l c u l a t e d  by EPA using t h e  same thermal 

parameters .  J-M1s c o n s u l t a n t  (C. V i t a )  has r e c e n t l y  i n d i c a t e d  

t h a t  h i s  c a l c u l a t e d  va lues  a r e  a c t u a l l y  t h e  same a s  t he  EPA 

va lue s  bu t  t h a t  t he  es t imated  amount o f  heave has then been 

s u b t r a c t e d .  Presumably, t h i s  heave value  is  t he  "impact o f  

f r o s t  heaven r e f e r r e d  t o  i n  the  c la im c i t e d  above. 

To s u b t r a c t  the  heave, however, is i n c o r r e c t .  EPA was 

informed by r e s e a r c h e r s  a t  the  U.S. Army Cold Regions Research 

and Engineering Laboratory ,  who have used t h i s  equa t ion  f o r  

s e v e r a l  decades ,  t h a t  t h e  f r ~ s t  p e n e t r a t i o n  c a l c u l a t e d  by the  

equa t ion  i s  " t h e  thawed va lue"  ( W .  Q u i n n ) :  and f u r t h e r ,  " t h e  

equa t ion  i s  not  s u f f i c i e n t l y  p r e c i s e  t o  a d j u s t  t he  r e s u l t s  f o r  

t he  es t imated  heave: the  lambda c o e f f i c i e n t  t a k e s  the  heave 

i n t o  accoun t .  " 

The a d d i t i o n a l  c la im t h a t  E P A 1 s  use of  t h i s  equa t ion  is 

" i r r e g u l a r  and marred by improper use o f  parameters"  is  

non - spec i f i c  r e l a t i v e  t o  t h e  impropr ie ty ,  and a s  such cannot  

be responded t o  o t h e r  than t o  s t a t e  t h a t  known p r o p e r t i e s  of 

f rozen s o i l s  s i m i l a r  t o  t h e  s o i l s  proposed by J - M  were 

u t i l i z e d  i n  a l l  c a l c u l a t i o n s  made by EPA. 

F i n a l l y ,  i t  is claimed t h a t  t he  EPA procedure does not 

e x p l i c i t l y  "account  f o r  known v a r i a b i l i t y  i n  t h e  pa ramete r s ,  



a n d  u n c e r t a i n t y  c o n c e r n i n g  f i e l d  c o n d i t i o n s . "  T h i s  is  

p a r t i a l l y  t r u e ,  a l t h o u g h  t h e  wr i t e r  h a s  p r e v i o u s l y  made t h i s  

a c c o u n t i n g  u s i n g  R o s e n b l u e t h ' s  m e t h o d  o f  maximums a n d  

m i n i m u m s .  B a s e d  o n  t h i s  a n a l y s i s ,  t h e  wri ter  h a s  s t a t e d  

s e v e r a l  times d u r i n g  t h e  c o u r s e  o f  t h e  s e v e r a l  m e e t i n g s  h e l d  

b y  EPA t o  d i s c u s s  t h e s e  m a t t e r s  t h a t  t h e  a p p r o x i m a t e  c o m b i n e d  

e r ror  i n  p e n e t r a t i o n  d e p t h  is a b o u t  5 1 2 % ,  o r  a p p r o x i m a t e l y  

+ 3 . 0  i n .  B e c a u s e  a n y  known e r ro r  s h o u l d  be o n  t h e  - 
c o n s e r v a t i v e  ( s a f e )  s i d e  t h e  n e g a t i v e  e r ro r  is u s u a l l y  n o t  

c o n s i d e r e d .  C o n s e q u e n t l y ,  t h e  r e q u i r e d  24 i n c h e s  o f  c o v e r  e 

s h o u l d  b e  c o n s i d e r e d  a n  e x p e d i e n t  v a l u e ,  i n  t h a t  t h e  t r u e  

p e n e t r a t i o n  d e p t h  u s i n g  t h e  s a m e  p a r a m e t e r s  c o u l d  b e  a s  h i g h  

a s  27  i n c h e s .  

S P E C I F I C  C R I T I C I S Y S  

On p a g e s  5 t o  9 ,  t h e  Comment m a k e s  a se r ies  o f  s p e c i f i c  

c l a i m s  3 g a i n s t  t h e  EPA a n a l y s i s .  T h e s e  c l a i m s  a r e  l i s t e d  

s e p a r 3 t e l y  b e l o w  f o r  r e f e r e n c e .  T h e  EPA r e s p o n s e  f o l l o w s  e a c h  

c l a i m .  w 

a )  J - M  C l a i m :  " E P A ' s  a n a l y s i s  o f  a l t e r n a t i v e  c o v e r  d e s i g n s  

b e g i n s  w i t h  a new r e l i a b i l i t y  m e a s u r e  n o t  p r e v i o u s l y  

c o n s i d e r e d  i n  t h e  FS o r  o t h e r  m a t e r i a l s .  T h i s  is t h e  

p o t e n t i a l  n u m b e r  o f  times a s b e s t o s  m a t e r i a l  m i g h t  e n t e r  

t h e  c o v e r  i n  1 0 0  y e a r s .  A c c o r d i n g  t o  t h e  Addendum a n d  

s u p p o r t  d o c u m e n t ,  a  c o v e r  s h o u l d  b e  d e s i g n e d  t o  e n s u r e  

t h a t  a s b e s t o s  m a t e r i a l s  d o  n o t  e n t e r  t h e  c o v e r i n g  l a y e r  

more t h a n  1 0  times p e r  c e n t u r y  ( i . e . ,  t h e  f r o s t l i n e  m u s t  



n o t  e n t e r  t h e  w a s t e  d e p o s i t  ( w i t h )  more t h a n  t h a t  

f r e q u e n c y ) .  T h i s  c r i t e r i o n  is completely a r b i t r a r y  a n d  

a l m o s t  m e a n i n g l e s s :  t h e  Addendum p r o v i d e s  n o  b a s i s  f o r  t h e  

c r i t e r i o n . "  

EPA R e s p o n s e :  T h e  f u l l  s t a t e m e n t  r e p e a t e d  a b o v e  makes i t  

c l e a r  t h a t  t h e r e  was a c t u a l l y  n o  c o n f u s i o n  o n  J-M's p a r t ,  

t h a t  i n  f a c t  t h e y  u n d e r s t o o d  t h e  "new"  c r i t e r i o n  a s  

a n o t h e r  way o f  s t a t i n g  t h e  s t a n d a r d  r e q u i r e m e n t  o f  n o  more 

t h a n  1 0  f r o s t l i n e  p e n e t r a t i o n s  o f  t h e  waste d e p o s i t  i n  1 0 0  

y e a r s .  T h e  e s s e n t i a l  p o i n t  i s  t h a t  o n c e  a s b e s t o s  e n t e r s  

t h e  c o v e r  l a y e r  i t  w i l l  e v e n t u a l l y  r e a c h  t h e  s u r f a c e  

b e c a u s e  o f  f r o s t  a c t i o n ;  t h e  time i t  t a k e s  t h e  a s b e s t o s  t o  

move t h r o u g h  t h e  c o v e r  v a r i e s  w i t h  t h e  k i n d  o f  s o i l  u s e d  

f o r  t h e  c o v e r .  I t  w i l l  b e  a  v e r y  l o n g  t ime for a 

n o n - h e a v i n g  s o i l  s u c h  a s  s a n d y  g r a v e l ,  b u t  i t  may be  a  

v e r y  s h o r t  t ime f o r  a  f r o s t - s u s c e p t i b l e  s o i l  s u c h  a s  t h e  

c l a y e y  s i l t  b e i n g  p r o p o s e d  b y  J - M  f o r  t h e  c o v e r i n g  s o i l .  

A s  n o t e d  l a t e r ,  a p e n e t r a t i o n  f r e q u e n c y  o f  1 0  times p e r  

c e n t u r y  is c o n s i d e r e d  i n s u f f i c i e n t l y  c o n s e r v a t i v e  i n  

c o n j u n c t i o n  w i t h  a f u l l - d e p t h  h i g h l y  f r o s t - s u s c e p t i b l e  

s o i l  c o v e r .  

b )  J-M C l a i m :  "As  l o n g  a s  m a t e r i a l s  r e m a i n  c o v e r e d  t h e r e  

c o u l d  be n o  p u b l i c  h e a l t h  c o n s e q u e n c e s  f r o m  m o v e m e n t  i n t o  

t h e  c o v e r .  I t  is o n l y  t h e  f r e q u e n c y  o r  l i k e l i h o o d  t h a t  

m a t e r i a l s  m i g h t  come t o  t h e  s u r f a c e  w i t h i n  1 0 0  y e a r s  w h i c h  

is o r  c a n  b e  i m p o r t a n t . "  



EPA R e s p o n s e :  J-M's c l a i m  i s  correc t  so l o n g  a s  m a t e r i a l s  

m o v i n g  i n t o  t h e  c o v e r  e i t h e r  cease t o  move f u r t h e r  o r  s low 

t o  a  y e a r l y  p a c e  t h a t  m a i n t a i n s  t h e m  w i t h i n  t h e  c o v e r  f o r  

s e v e r a l  h u n d r e d  y e a r s .  U n f o r t u n a t e l y ,  a  f r o s t - s u s c e p t i b l e  

s o i l  s u c h  a s  t h e  c l a y e y  s i l t  p r o p o s e d  b y  J - M  c a u s e s  

p a r t i c l e s  t o  move e n t i r e l y  t h r o u g h  t h e  p r o t e c t i v e  c o v e r  

a p p a r e n t l y  much f a s t e r  t h a n  t h i s ,  w h i c h  e v e n t u a l l y  

e l i m i n a t e s  t h e  p r o t e c t i o n .  T h e  l i k e l i h o o d  t h a t  m a t e r i a l s  

w i l l  come t o  t h e  s u r f a c e  i s  i n d e e d  t h e  m a j o r . p r o b l e r n .  B u t  

t h e  f u l l  r e q u i r e m e n t  is  - n o t  t h a t  t h e y  r e m a i n  c o v e r e d  f o r  e 

1 0 0  y e a r s  o n l y ,  a s  J - M  a s s e r t s  s e v e r a l  times ( b e c a u s e  

f a i l u r e  o f  t h e  c o v e r  h a s  a l r e a d y  o c c u r r e d  o n c e  t h i s  h a s  

t a k e n  p l a c e ) .  On t h e  c o n t r a r y ,  t h e  r e q u i r e m e n t  i s  o n e  o f  

n e a r - p e r m a n e n c y :  i . e . ,  t h e  f i r s t  a s b e s t o s  p a r t i c l e  s h o u l d  

n o t  r e a c h  t h e  s u r f a c e  f o r  a p e r i o d  i n  e x c e s s  o f  o n e  

h u n d r e d  y e a r s ,  i f  a t  a l l .  

C )  J - M  C l a i m :  " W h i l e  i t  s t a t e s  t h a t  f r o s t  p e n e t r a t i o n  i n t o  

waste d e p o s i t s  1 0  t imes p e r  c e n t u r y  is t h e  a p p r o p r i a t e  d 

g o a l ,  when i t  comes t o  a n a l y z i n g  t h e  c o v e r  d e s i g n  i n  t h e  

FS, t h e  d o c u m e n t  ( M c G a w ' s  A p p e n d i x  t o  t h e  Addendum)  s h i f t s  

t o  a c r i t e r i o n  o f  o n l y  5 ( o r  - n o )  f r o s t  p e n e t r a t i o n s  p e r  

c e n t u r y  . " 

EPA R e s p o n s e :  T h i s  i s  t r u e ,  b u t  J - M  f a i l e d  t o  n o t i c e  t h a t  

1 0  times p e r  c e n t u r y  w a s  p r e d i c a t e d  o n  u s i n g  a n o n - f r o s t -  

s u s c e p t i b l e  s o i l  ( s a n d y  g r a v e l )  f o r  t h e  c o v e r i n g  m a t e r i a l .  

J-M's p r o p o s a l  t o  u s e  a f r o s t - s u s c e p t i b l e  s i l t  f o r  t h e  



c o v e r  ( t o  r e d u c e  c o s t )  d e c r e a s e s  t h e  s a f e t y  o f  t h e  d e s i g n ,  

a s  n o t e d  a b o v e  : c o n s e q u e n t l y ,  a  more c o n s e r v a t i v e  

p e n e t r a t i o n  i n t e r v a l  ( 5  times p e r  c e n t u r y )  m u s t  be  a p p l i e d  

i n  o rde r  t o  o f f s e t  t h e  l o w e r e d  r e l i a b i l i t y  o f  t h e  c o v e r .  

T h e  r e q u i r e d  i n c r e a s e  o f  r e q u i r e d  c o v e r  t h i c k n e s s  is  

c a l c u l a t e d  f r o m  t h e  s q u a r e  r o o t  o f  t h e  r a t i o  o f  f r e e z i n g  

i n d i c e s  f o r  t h e  two f r e q u e n c i e s ,  1 5 0 0 / 1 3 0 0  = 1 . 1 5 4  = 

1 . 0 7 5 .  T h a t  i s ,  a n  i n c r e a s e  o f  7 . 5 %  i n  r e q u i r e d  t h i c k n e s s  

r e s u l t s  f r o m  t h e  a p p l i c a t i o n  o f  t h e  more c o n s e r v a t i v e  

c r i t e r i o n ,  n a m e l y  1 . 3  i n .  f o r  a n  1 8 - i n .  t o t a l  c o v e r ;  1 . 7  

i n .  f o r  a  2 4 - i n .  t o t a l  c o v e r .  T h e s e  a d d i t i o n a l  

t h i c k n e s s e s  a r e  n e e d e d  o n l y  b e c a u s e  J-M i s  p r o p o s i n g  t o  

u s e  a  f r o s t - s u s c e p t a b l e  c o v e r i n g  m a t e r i a l  ( s a n d y  g r a v e l  ) . 

d )  J - M  C l a i m :  " O n l y  when t h e  c o v e r  d e s i g n  i s  c h a n g e d  t o  

i n c l u d e  a  s a n d  l a y e r  d o e s  t h e  s u p p o r t  d o c u m e n t  s h i f t  b a c k  

t o  r e l y i n g  o n  1 0  f r o s t  p e n e t r a t i o n s  p e r  c e n t u r y  a s  t h e  

o b j e c t i v e . "  

EPA R e s p o n s e :  T h i s  is  t r u e ;  t h e  r e a s o n  is t h a t  t h e  

n o n - f r o s t - s u s c e p t i b l e  s o i l  ( s a n d )  i m m e d i a t e l y  a d j a c e n t  t o  

t h e  a sbes tos  p r o v i d e s  a  p a r t i a l  b a r r i e r  t o  t h e  m o v e m e n t  o f  

a s b e s t o s  i n t o  t h e  s i l t y  c o v e r  s o i l ,  a l l o w i n g  t h e  c r i t e r i o n  

b a s e d  o n  n u m b e r s  o f  f r o s t  p e n e t r a t i o n s  t o  be r e l a x e d  b a c k  

t o  a  v a l u e  o f  1 0  p e r  c e n t u r y .  

e )  J - M  C l a i m :  "Had EPA b o t h e r e d  t o  d o  t h e  a n a l y s i s  ( o r  e v e n  

c o n s u l t  M a n v i l l e ' s  u p d a t e d  c a l c u l a t i o n s ) ,  i t  w o u l d  h a v e  

d i s c o v e r e d  t h a t  t h e  1 8 - i n c h  c o v e r  d e s i g n  is e s t i m a t e d  t o  



p e r m i t  e x c e s s i v e  p e n e t r a t i o n s  l ess  t h a n  t e n  times p e r  

c e n t u r y ,  b a s e d  o n  t h e  t h e r m a l  p r o p e r t i e s  u s e d  b y  McGaw i n  

h i s  a n a l y s i s . "  

EPA R e s p o n s e :  T h i s  c l a i m  a p p e a r s  t o  r e f e r  t o  t h e  l e t t e r  

o f  F e b .  2 3 ,  1 9 8 7 ,  f r o m  C.  V i t a  a t t a c h e d  t o  t h e  Comment ;  

EPA h a d  n e v e r  s e e n  t h i s  p a r t i c u l a r  a n a l y s i s  p r i o r  t o  t h e  

Comment a n d  c o u l d  n o t  h a v e  c o n s u l t e d  i t .  H o w e v e r ,  i n  

r e c e n t  v e r b a l  d i s c u s s i o n  J - M  h a s  n o t e d  t h a t  i t  is  a  l e t t e r  

o f  Dec. 1 9 ,  1 9 8 6 ,  f r o m  C .  V i t a  t h a t  is  b e i n g  r e f e r r e d  t o :  
J 

EPA w a s  n e v e r  f u r n i s h e d  a  c o p y  o f  t h i s  l e t t e r ,  e i t h e r .  

T h e r e f o r e ,  c o n c l u s i o n s  b a s e d  o n  unknown c a l c u l a t i o n s  c o u l d  

n o t  be c o n s i d e r e d  b y  EPA. 

F u r t h e r m o r e ,  EPA h a d  p e r f o r m e d  i t s  own a n a l y s i s  a n d  

f o u n d  t h a t  t h e  1 8 - i n c h  c o v e r  d e s i g n  a l l o w e d  c o n s i d e r a b l y  

more p e n e t r a t i o n s  p e r  c e n t u r y  t h a n  t e n ;  t h e  r e a s o n  f o r  t h e  

d i s c r e p a n c y  i n  t h e  two c a l c u l a t i o n s  is  a p p a r e n t l y  t h e  

r e s u l t  o f  J - Y ' s  s u b t r a c t i n g  t h e  es t imated s u r f a c e  h e a v e ,  

a s  p r e v i o u s l y  d i s c u s s e d .  w 

f) J-!I C l a i m :  " A  c r i t e r i o n  w i t h  a t  l e a s t  p l a u s i b l e  

s u b s t a n t i v e  merit is t h e  e x p e c t e d  f r e q u e n c y  o f  u p f r e e z i n g  

t o  t h e  s u r f a c e  o v e r  t h e  l o n g  term, t y p i c a l l y  a  50- o r  

1 0 0 - y e a r  d e s i g n  p e r i o d . "  

EPA R e s p o n s e :  S u c h  a c r i t e r i o n  w o u l d  i n d e e d  be  p l a u s i b l e  

i f  t h e  " l o n g - t e r m "  d e s i g n  p e r i o d  a s s u m e d  by J - M  were n o t .  

t o o  s h o r t .  EPA h a s  n e v e r  q u o t e d  a 5 0 - y e a r  p e r i o d ,  a n d  



e v e n  t h e  1 0 0 - y e a r  p e r i o d  i s  m i s u n d e r s t o o d  b y  J-M i n  t h i s  

Comment:  1 0 0  y e a r s  w a s  s e l e c t e d  b y  E P A . a s  t h e  b a s i s  f o r  

t h e  f r e q u e n c y  o f  f r o s t  p e n e t r a t i o n s ,  n o t  t h e  a l l o w a b l e  - 
p e r i o d  f o r  a s b e s t o s  t o  move t h r o u g h  t h e  c o v e r !  I n  t h e  

j u d g m e n t  o f  EPA, t h i s  l a t t e r  p e r i o d  s h o u l d  be c o n s i d e r a b l y  

l o n g e r  t h a n  1 0 0  y e a r s .  

g )  J - M  C l a i m :  " T h e  t h e r m a l  p r o p e r t i e s  u s e d  b y  McGaw i n  t h e  

Addendum a n d  t h o s e  i n  t h e  FS a r e  d i f f e r e n t . "  

EPA R e s p o n s e :  T h i s  is t r u e .  H o w e v e r ,  E P A ' s  t h e r m a l  

p a r a m e t e r s  o f  Dec. 5 ,  1 9 8 6 ,  were f u r n i s h e d  t o  J - M  p r i o r  t a  

t h e i r  s u b m i t t a l  o f  t h e  r e v i s e d  FS.  J - M  d i d  n o t  

i n c o r p o r a t e  t h e m  i n t o  t h e  FS e v e n  t h o u g h  J - M  h a d  

a p p a r e n t l y  r e c e i v e d  new c a l c u l a t i o n s  f r o m  C .  V i t a  d a t e d  

Dec. 1 8 ,  1 9 8 6 ,  w h i c h  u t i l i z e d  t h e s e  p a r a m e t e r s .  

h )  J-Y C l a  i m :  " U s i n g  u p d a t e d  p a r a m e t e r s ,  t h e  1 8 - i n c h  

p r o p o s a l  c a n  b e  s e e n  t o  b e  e x t r a o r d i n a r i l y  p r o t e c t i v e .  

A s b e s t o s  m a t e r i a l s  w o u l d  n o t  b e  e x p e c t e d  t o  r e a c h  t h e  

s u r f a c e  f o r  a l m o s t  7 0 0  y e a r s . . .  T h e  a b s o l u t e  l o w e r  b o u n d  

e s t i m a t e  o f  b r e a k t h r o u g h  time f o r  E P A ' s  2 4 - i n c h  p r o p o s a l  

( w i t h  a  s i x - i n c h  s a n d  l a y e r )  i s  239 y e a r s ,  w h i l e  t h a t  o f  

t h e  1 8 - i n c h  p r o p o s a l  ( w i t h  s i x  i n c h e s  o f  s a n d )  i s  2 2 2  

y e a r s . "  

EPA R e s p o n s e :  T h e  y e a r s  f o r  u p f r e e z i n g  o f  a s b e s t o s  

r e f e r r e d  t o  i n  t h e  a b o v e  c la im a r e  d i f f e r e n t  f r o m  t h o s e  



p r e s e n t e d  i n  t h e  FS ( g r e a t e r  by  a p p r o x i m a t e l y  150 y e a r s ) ,  

and  a p p a r e n t l y  r e s u l t  f rom c a l c u l a t i o n s  w h i c h  were  n o t  

a v a i l a b l e  t o  EPA a t  t h e  time t h e  Addendum t o  t h e  FS was 

p r e p a r e d .  €PA h a s  r e c e n t l y  r e c e i v e d  t h e s e  c a l c u l a t i o n s  

from C .  V i t a  a n d  f i n d s  them t o  b e  b a s e d  on  a s s u m p t i o n s  o f  

u p f r e e z i n g  r a t e  t h a t  h a v e  n o t  been  v a l i d a t e d  by e x p e r i m e n t  

o r  f i e l d  e x p e r i e n c e .  ( F u r t h e r  r e s p o n s e  f o l l o w s  t h e  n e x t  

c l a i m  be low.  

i )  J-!I Cla im:  " B o t h  d e s i g n s  ( t h e  24- inch  and  t h e  1 8 - i n c h )  
w 

a r e  p r e d i c t e d  t o  a s s u r e  v i r t u a l l y  t o t a l  r e l i a b i l i t y  f o r  a  

100- a n d  e v e n  a  200-yea r  d e s i g n  h o r i z o n .  S p e n d i n g  more 

money f o r  a  2 4 - i n c h  c o v e r  c a n n o t  b e  j u s t i f i e d  on  a n y  

p r i n c i p l e d  b a s i s  u s i n g  EPA's a n a l y s i s .  A c c o r d i n g l y ,  EPA 

s h o u l d  w i t h d r a w  i t s  f l a w e d  a n a l y s i s  a n d  i t s  2 4 - i n c h  

p r o p o s a l .  " 

PPA Response :  J - M  is i n  e r r o r  when i t  c l a i m s  t o t a l  

r e l i a b i l i t y  b a s e d  o n l y  upon c a l c u l a t i o n s  r e s u l t i n g  from a  
w 

t h e o r y  o f  u p f r e e z i n g  r a t e  w h i c h  h a s  n o t  b e e n  p r o v e n .  The 

t h e o r e t i c a l  model d e v i s e d  b y  C. V i t a  is no  more t h a n  a 

f i r s t  a p p r o x i m a t i o n  o f  t h e  p h y s i c a l  p r o c e s s e s  t h a t  

a c t u a l l y  t a k e  p l a c e  when a  p a r t i c l e  o f  a s b e s t o s  is  

imbedded i n  a  f r e e z i n g  s o i l .  The model a n d  i t s  r e s u l t s  

have  n o t  b e e n  p u b l i s h e d  i n  t h e  open  l i t e r a t u r e  a n d  

e v a l u a t e d  b y  o t h e r s  a g a i n s t  t h e  s t a t e - o f - t h e - a r t .  U n t i l  

t h i s  h a s  o c c u r r e d ,  and  v a l i d a t i n g  e x p e r i m e n t s  o r  f i e l d  

m e a s u r e m e n t s  made, d a t a  r e s u l t i n g  from u s e  o f  t h e  model 



must be  a c c e p t e d  a s  g u i d e l i n e  o n l y ;  a  c a l c u l a t e d  d e g r e e  o f  

" r e l i a b i l i t y "  is  n o t  t h e  same a s  a s s u r a n c e  t h a t  f i e l d  

r e s u l t s  w i l l  b e  t h e  same a s  t h o s e  p r e d i c t e d  by t h e  model. 

NOTE: EPA i s  cha rged  w i t h  p r o t e c t i o n  o f  t h e  p u b l i c  h e a l t h  - 
from t h e  medica l  h a z a r d s  o f  w a s t e  a s b e s t o s .  EPA's a n a l y s i s ,  

and t h e  r e q u i r e m e n t  o f  2 4  i n c h e s  of  s o i l  c o v e r  b a s e d  on t h i s  

a n a l y s i s ,  a d m i t t e d l y  do  n o t  r e p r e s e n t  comple t e  a s s u r a n c e  t h a t  

no f u t u r e  med ica l  haza rd  w i l l  d e v e l o p  b e c a u s e  o f  f r o s t  a c t i o n .  

When s o  many unknowns a r e  p r e s e n t  b e c a u s e  o f  a s s u m p t i o n s  made 

r e l a t i v e  t o  c l i m a t e ,  p r o p e r t i e s  o f  s o i l s ,  and mechanisms o f  

f r o s t  heav ing  and p a r t i c l e  m i g r a t i o n ,  t h e r e  is no way t o  

a s s u r e  c o m p l e t e  and permanent  p r o t e c t i o n .  On t h e  o t h e r  hand ,  

E P A ' s  a n a l y s i s  r e l i e s  on fewer  a s s u m p t i o n s  and is  a  

c o n s e r v a t i v e  a p p l i c a t i o n  o f  an a c c e p t e d  and v a l i d a t e d  

p r o c e d u r e  f o r  c a l c u l a t i n g  f r o s t  p e n e t r a t i o n  t h r o u g h  s o i l s .  I t  

i s  a l s o  an  e x p e d i e n t  a p p r o a c h  which a c c e p t s  a  d e g r e e  o f  r i s k  

b a l a n c e d  a g a i n s t  t h e  t o t a l  c o s t ,  a s  i s  r e q u i r e d  by t h e  

g o v e r n i n g  r e g u l a t i o n s .  J-Mfs own a n a l y s i s  shows t h a t  t h e  EPA 

24-inch c o v e r  t h i c k n e s s  p r o v i d e s  l o n g e r - t e r m  p r o t e c t i o n  b u t  

c o s t s  o n l y  10% more than  t h e  18- inch  c o v e r  p roposed  by J - M .  

For t h e s e  r e a s o n s  EPA c a n n o t  wi thdraw t h e  24- inch r e q u i r e m e n t .  

j )  J-M Claim:  "EPA e x a g g e r a t e s  p o t e n t i a l  i m p a c t s  o f  t h e  s i t e  

by imp ly ing  t h e  w a s t e - a s b e s t o s  c o n t a i n i n g  m a t e r i a l  t h a t  is 

c u r r e n t l y  e n c a p s u l a t e d  w i l l  soon b r e a k  down and become 

f r i a b l e  d u e  t o  t h e  a c t i o n  of  g round  w a t e r ,  r a i n ,  s u n l i g h t ,  

a i r ,  and wind.  EPA p r o v i d e s  no b a s i s  f o r  t h i s  a s s e r t i o n  



nor  any s c i e n t i f i c  exp lana t ion  of  how i t  w i l l  o ccu r . . .  

The a sbes to s - con t a in ing  p roduc t s  manufactured a t  t he  s i t e  

were e x p l i c i t l y  des igned t o  be used ou tdoors  and t o  

wi ths tand  exposures  t o  wea ther . . .  C h u n k s  o r  p a r t i c l e s  

reaching t h e  s u r f a c e  w i l l  no t  become f r i a b l e  i n  any 

meaningful time frame." 

EPA Response: J - M I S  a s s e r t i o n s  here  a r e  i n c o r r e c t .  The 

primary bonding a g e n t s  used a t  t h e  s i t e  a r e  s i l i c a t e s  and 

gypsum (cement)  and a s p h a l t .  I t  is well-known t h a t  
w 

s u n l i g h t  and mois tu re ,  and p a r t i c u l a r l y  f r e ez ing  mois tu re ,  

d e t e r i o r a t e  t h e s e  m a t e r i a l s .  The s i l i c a t e  a g e n t s  a r e  a l s o  

h ighly  a l k a l i n e  and s u s c e p t i b l e  t o  chemical  a t t a c k  by a c i d  

r a i n  and ground wate r .  The p roduc t s  manufactured a t  t h e  

s i t e  were of course  des igned t o  be w e a t h e r - r e s i s t a n t ;  

n e v e r t h e l e s s ,  they a r e  no t  weather-proof ,  and 

d e t e r i o r a t i o n  t o  a  f r i a b l e  cond i t i on  w i l l  e v e n t u a l l y  

occur .  As f o r  a  "meaningfuln  time frame, t h e  w r i t e r  has 

observed cement-bonded a s b e s t o s  board l y ing  on t he  s u r f a c e  e 

a t  o t h e r  s i t e s  i n  such a  r o t t e d  cond i t i on  t h a t  any 

d i s t u r b a n c e  would cause  the  apparen t  s t r u c t u r e  to  van i sh ;  

y e t  t h e s e  s c r a p s  had been exposed on t h e  s u r f a c e  f o r  no 

more than 2 t o  5 yea r s .  I t  is a l s o  q u i t e  p o s s i b l e  t h a t  a  

s i g n i f i c a n t  degree  of  t h i s  s t r u c t u r a l  breakdown had 

occur red  dur ing  t he  upf reez ing  pe r i od ,  even be fo r e  

exposure t o  a i r  and s u n l i g h t .  



CONCLUSION 

I n  t h e  I n t r o d u c t i o n  t o  t h e  Comments d i s c u s s e d  a b o v e ,  J-M 

s t a t e s  t h a t  t h e y  s t r o n g l y  d i s a g r e e  w i t h  t h e  c o n c l u s i - o n  o f  

EPA's  Addendum t o  t h e  F i n a l  F e a s i b i l i t y  S t u d y ,  i . e . ,  t o  

c o n t i n u e  t o  recommeqd a  2 4 - i n c h  c o v e r  o v e r  t h e  a s b e s t o s  

m a t e r i a l  a t  t h e  Waukegan p l a n t  s i t e .  The  r e a s o n s  g i v e n  a r e  

t h a t  EPA's d e c i s i o n  r u l e  f o r  c o v e r  t h i c k n e s s  i s  w i t h o u t  b a s i s ,  

a n d  i t s  s u p p o r t i n g  a n a l y s i s  is  b o t h  f l a w e d  a n d  i n c o n s i s t e n t .  

J - M  c l e a r l y  b e l i e v e s  t h a t  a n  1 8 - i n c h  c o v e r  a p p r o p r i a t e l y  

m a i n t a i n e d  i s  f u l l y  a d e q u a t e  t o  a d d r e s s  c o n d i t i o n s  a t  t h e  

s i t e ,  a n d  t h a t  EPA's 2 4 - i n c h  r e q u i r e m e n t  s h o u l d  be w i t h d r a w n .  

They  b a s e  t h i s  b e l i e f  o n  t h e  r e s u l t s  o f  a  c o m p u t e r  mode l  o f  

u p f r e e z i n g  r a t e  w h i c h  a p p e a r s  t o  d e m o n s t r a t e  t h a t  e v e n  w i t h  a n  

1 8 - i n c h  c o v e r  t h i c k n e s s  o f  f r o s t - s u s c e p t i b l e  s o i l ,  a s b e s t o s  

c o u l d  n o t  r e a c h  t h e  s u r f a c e  f o r  a l m o s t  7 0 0  y e a r s .  

The  a p p r o a c h  J-M's c o n s u l t a n t  ( C .  V i t a )  h a s  d e v e l o p e d  f o r  

e s t i m a t i n g  t h e  time i t  w i l l  t a k e  f o r  a s b e s t o s  t o  r e a c h  t h e  

s u r f a c e  i s  a  g o o d  o n e ,  a n d  i f  v a l i d a t i o n  d e m o n s t r a t e s  t h a t  i t  

p r o d u c e s  c o r r e c t  r e s u l t s  f o r  v a r i o u s  t y p e s  o f  s o i l s  a n d  

c l i m a t e s ,  i t  may become  p a r t  o f  t h e  b a s i s  f o r  f u t u r e  a s b e s t o s  

c o v e r  d e s i g n s .  U n f o r t u n a t e l y  f o r  t h e  p r e s e n t  p r o j e c t ,  i t  

r e p r e s e n t s  a n  u n p r o v e n  p r o c e d u r e  t h a t  s h o w s  some d e v i a t i o n  

f r o m  t h e  s t a n d a r d  EPA r e q u i r e m e n t s ,  b u t  t h i s  d e v i a t i o n  c a n n o t  

be r e l i e d  o n  a t  t h e  p r e s e n t  s t a g e  o f  d e v e l o p m e n t .  T h e  r e a s o n  

i s  t h a t  w e  a r e  d e a l i n g  w i t h  a n  i s s u e  o f  p u b l i c  h e a l t h ,  w h i c h  

r e q u i r e s  a  c o n s e r v a t i v e  s o l u t i o n .  



Because t h e  J - M  p rocedure  has no p r eceden t ,  i t  is 

p o s s i b l e  t h a t  t h e  computer r e s u l t s  could  have shown t h a t  a  

30-inch o r  g r e a t e r  cover  was needed f o r  main ta in ing  t he  

a s b e s t o s  below the  s u r f a c e  f o r  t h e  f i r s t  100 y e a r s .  I n  t h a t  

c a s e ,  i t  i s  probable  t h a t  the  EPA r e s u l t s  would have been 

a c c e p t a b l e  t o  J - M  because t h e  c o s t  would have Seen l e s s .  

And t h a t  is t h e  u l t i m a t e  argument;  because t h e  EPA 

procedure ,  however overdes igned i t  may be ( i f  a t  a l l ) ,  i s  a  
w 

s t a t e - o f - t h e - a r t  p rocess  i t  g i v e s  a  g r e a t e r  f i n a l  a s s u r a n c e  

a g a i n s t  f a i l u r e  of  t he  cover .  I t  is be l i eved  t h a t  t he  

responses  given above t o  J-M's c l a ims  demons t ra te  t h a t  f a c t .  

For t h i s  b a s i c  reason t h e  24-inch cover  t h i c k n e s s  f o r  t h e  

Waukegan s i t e  m u s t  be held t o  by EPA. 

Richard W. McGaw, P.E. 
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James W. Middleton 
203 Greenwood Avenue 
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Stanley L. Proroic 
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Resident 

Resident 

Solid Waste Specialist 
Lake County Health 
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Resident . 
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Resident 

Resident 

Zion Environmental 
Concerns Committee 
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Local No. 60 

Resident 
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l--!:g 1 2 Division of Envir~nmental Health 

F e b r u a r y  11, 1 9 8 7  

L 

H a r g a r e t  McCue, SPA-14 
~ t t n :  J o h n s - H a n v i l  l e  Pub1 i c  Comment 
U.S. €PA Reg ion  V 
2 3 0  S. D e a r b o r n  S t .  
Ch i cago ,  I L  6 0 6 0 4  

Oear Hs, t iccue:  

Thank you  f o r  t h e  p rompt  n o t i f i c a t i o n  and v a r i o u s  r e p o r t s  on t h e  r e m e d i a l  
a c t i o n  p l a n  a t  t h e  J o h n s - t l a n v i l l e  S i t e ,  Uaukegan, I l l i n o i s .  The i n v e s t i g a -  
t i o n s  and p u b l i c  h e a r i n g  were v e r y  i n f o r m a t i v e .  

The Lake  County  H e a l t h  Depa r tmen t  s u p p o r t s  t h e  USEPA and IEPA recomaended 
a l t e r n a t i v e  i n v o l v i n g  t h e  p l a c e m e n t  o f  r 24" f i n a l  c o v e r  o v e r  t h e  a s b e s t o s  
was te .  T h i s  a c t i o n  i s  most  s u i t a b l e  based on t h e  was te  t y p e  and pa thway  f o r  

L d i s p e r s a l  i n t o  t h e  a tmosphere .  

Our Depa r tmen t  c u r r e n t l y  m o n i t o r s  g r o u n d w a t e r  a t  c l o s e d  and a c t i v e  l a n d f i l l s  
because  much o f  Lake  County  u t i l i z e  u n d e r g r o u n d  a q u i f e r s  as  a w a t e r  
s o u r c e .  Ue wou ld  a p p r e c i a t e  c o p i e s  o f  t h e  g roundwa te r  m o n i t o r i n g  r e s u l t s  
p roposed  f o r  t h e  J o h n s - H a n v i l l e  f a c i l i t y .  

If y o u  need o u r  a s s i s t a n c e  a t  t h i s  s i t e  o r  o t h e r s  i n  Lake  County ,  p l e a s e  
c o n t a c t  me. 

S i n c e r e l y ,  

Ken Bardo  
S o l i d  Waste S p e c i a l i s t  

K B :  l d n  



INTERNATIONAL CHEMICAL WORKERS UNION, LOCAL NO. 60 
AFL-CIO 

203 GREENWOOD AVENUE WAUKEGAN, ILL. 60085 . 3 12 - 6624003 
JIM FRANCIS JAMES W MIDOLETON 

President Finmctrl Sec'y & Bus~neu Representat~ve 
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February 10, 1987 

Ms. Margaret McCue 
Comnuni t y  Re1 a t i  ons Board 
115 EPA - Region 5 
2305 Dearborn St ree t  
Chicago, I l l i n o i s  60604 

Re: Manv i l le  dump 

Dear Ms. McCue: 

I have read the f e a s i b i l i t y  repo r t  regarding the coverage o f  the Manv i l l e  
waste dump i n  Waukegan. I thought the document very we l l  w r i t t e n  w i t h  e x c e l l e n t  
recommendations i n  i t .  

The recomnendation o f  a d i r t - f i l l  con ta in ing  vegetat ion,  i s  one o f  your 
best suggestions. The thought here i s  t h a t  asbestos should n o t  become ai r -borne,  
thus avo id ing  the f i r s t  step o f  exposure. 

Not on l y  do I l i v e  i n  the  7 t h  Ward, b u t  I have an o f f i c e  the same Ward 
i n  which the  s i t e  i s  located. Also, I am an employee o f  Manv i l le  and represent 
the workers i n  the bargain ing u n i t  a t  the p lan t .  

I would appreciate your p u t t i n g  me on the m a i l i n g  l i s t  from your o f f i c e .  

Sincere ly ,  

p w -  
Jame W .  Middleton, F i  nanc i a 1 Secretary 
and Business Representat ive 



Testimony to Remedial Alternative Proposal f o r  Johns- 

Manville Site Clean-up 

The League of Women 'Joters is tiling this testimony in 

response to the Feasibility Study compiled by the John;- 

M.3nville Corporation in order to evaluate the ways of 
L 

resk~lvinq the contamination prohiems at its dispasal site i n  

Waukeqar~, Illinois. It is of the ut:nnst importance that 

decisions involvin.3 waste management, includir,~; pollution 

c,znr:o l  n31ld c L c . ~ n - u p ,  pay due regard to the wide-rangina 

sus ial, +:cr~nornl c and environmental consequencec . 
I t  is with this in mind that the League of Women Voters 

s + ~ ~ ; ~ q : y  suppcrts alternative ; I t  as recommended by the 

'J.S.EFA, which would require a soil covering of 24" wi*h 2 

L final cover of vegetation. 

W i  . ? l . r ; r ;  support fencinq alonq t h e  east sidtt of the site as an 

a d d e d  protection to prevent anyone frcm wandering an t.3 

sltc. 

r h : r ~ n g  .dith the monitoring of the gro:~ndwati.r to ensure that 

the level of lead and other contaminants are detected should 

they increase, we believe therc strould continue to be 

p e r i ( ~ d i c  monitoring for airborne asbestos. This is the only 

wdy to ensure that the recommended remedial action, designed 

to eliminate the potential ~i,~r,qc:r -?f  a i r t j o r n e  ; ~ a r t i c u l . 3 t e s ,  

has b e e n  achieve?. 



In c o n c l u s i o n ,  t h e  League of Women Vote r s  i s  p l ~ ~ ~ s e d  t c  s ee  

t h a t  t h e r e  is f i n a l l y  some c o n c r e t e  a c t i o n  p ~ o > ~ : s e d  f o r  t h e  

J o h n s - M d n v i l l e  s i t e  c l e a n - u n .  We will be f o l l o w i r l j  t h e  

p r o g r e s s  o f  t h i s  e f f o r t  w i t h  k e e n  i n t e r e s t .  

M a r j o r i e  Sennhol4 :z  

Waukega11-Zion LWV 

Sara S .  Cl,-trk. 

L a k e  C o ~ l n ' y  LWV 



KIRKLAND 8, ELLIS 
A PARlNt I IS I l IP  IkCLUOIN(, I ' Y : ) f f \ ~ l O P r A L  COKPOKATION< 

Ch~cago Office 
200 East Randoloh Drwe 
Chtcago, lll~nois 60601 

Telex 25-4361 
312 861-2000 

To Call Wr~ter Direct 
202 879- 5 0 9 2 

Via Federal Express 

655 F~fteenth Street. N W 
Wash~nglon. 0.C 20005 

202 879-5000 

February 24, 1987 

Ms. Margaret McCue, 5PA-14 
U.S. Environmental Protection 
Agency - Region V 

230 South Dearborn Street 
Chicago, Illinois 60604 

Denver Oftlce 
1999 Broadway 

Denver. Colorado 80202 
303 291-3000 

ATTN: Johns-Manville Public Comment 

- Dear Ms. McCue: 

Enclosed are comments from Manville Corporation regard- 
ing EPA's Addendum to the Final Feasibility Study at the 
Johns-Manville Waukegan, Illinois Disposal Site. They demon- 
strate that the 18-inch cover propcsed in the original FS is 
both technically and legally appropriate for this site. 

L 

Please assure that these comments are properly incorpo- 
rated into this docket and are considered in the drafting of 
EPA's final Record of Decision. 

Sincerely yours, 

- J  

John A .  Zackrison 

Counsel for Manville 
Corporation 

JAZ: j y c s  

Enclosure 
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COMMENTS OF MANVILLE CORPORATION 
ON EPA'S ADDENDUM TO FINAL FEASIBILITY . 

STUDY AND -- - PR_OP?SED..-COVER . .TH LCXNES5 .- 

INTRODUCTION - - - . - - - - 

On January 28, 1987, the U.S. Environmental Protection 

Agency, Region V (EPA), submitted a five-page addendum to 

the Waukegan, Illinois Disposal Site Feasibility Study. In 

it EPA recommends a 24-inch thick cover for the site where 

the comprehensive Remedial Illvestigat.ion/Feasibi 1i ty Study 

(RI/FS) concluded that an 18-inch cover was appropriate. 

Manville stroliyly disagrees wit11 the co~lclusion of EPA's 

Addendum. Using EPA' s asstrmptions and  pa^-ameters and its 

proposed cover profile, there is virtually no.cognizable 

difference between EPA's 24-ilicil proposal and the 18-inch 

cover set forth in the Feasibility Study. EPA's decision 

rule for cover thickness is without basis and its supporting 

analysis is both flawed and i~lconsistent. Moreover, its 

purported irlforrnatiotl on asbestos liealtll effects and envi- 

ronmental fate is misleadillg, incorrect and inflammatory. 

For these reasons. Manvi lle believes an 18- inch cover 

appropriately maintained is fully adequate to address condi- 

tions at this site; EPA's 24-inch proposal should be with- 

drawn. A s  demonstrated in the attach2d analysis, the cover 

design of the feasibility study is predicted to prevent asbes 

tos from reaching the surface for almost 700 years, with 

98.9 percent confidence t i l a t  110 asbestos could reach the 



surface in the first 100 years. Changing the 18-inch cover 

profile to include a 6-inch sand layer would increase to 100 

percent the probability that no asbestos would reach the 

surface in 100 years. Spending additional money for more 

cover thickness is simply unjustified. 

SUMMARY OFR_ILFS-A_N_D- EPALS- A_DDENEUM ------ 

On July 3 .  1985, a Remedial Investigation was submitted 

L 
to EFA and approved pursuant t o  a Consent Decree betweer, EPA 

and Manville. It exhaustively presents data and information 

from investigations of the Manville Waukegan disposal site, 

together with detailed information about asbestos and the 

other substances of concern at the site. This RI was the 

product.of about 15 montl~s of intensive efforts, all per- 

formed in cooperation wit11 EPA. The R I  concluded that there 

was 110 evidence of off-site migration of hazardous substances, 

and that the off-site migration p.otentia1 is low. Final 
L 

Remedial Investigation Report. Jol~ns-Manville Disposal Area. 

Waukegan, Illinois, Vol. I (July 1985) ("RI") at 1-4 .  

On-site, the RI found levels of chz-ysotile asbestos fi- 

bers in air samples that were slightly higher than background 

samples. RI at 4-30. However, there were almost no detect- 

able quantities of fibers greater than 5 microns in length 

(id.), and no elevated levels of other types of asbestos 

fibers were found. Fibers in the 5 micron range and smaller 



are generally r g t  associated with adverse effects according 

to tl~e RI. 

Based on this RI, an FS was developed and submitted in 

December 1986 and approved by EPA in its letter of January 26, 

1987. A/ Because there is no evidence of off-site migration 

of contaminants. the remedial objective was determined to be 

to secure the on-site waste materials to eliminate or minimize 

direct contact and airborne dispersion pathways. A detailed 

analysis of a variety of remedial action alternatives was 

made, including an evaluation of several different cover 

thicknesses. This analysis included assessment of the po- 

tential for upfreezing through the cover. Based on this 

analysis, the FS report identified the 18-inch cover remedy 

as the cost effective alternative meeting the remedial ob- 

jectives. 

Following the issuance of this study. EPA submitted its 

five-page Addendum, together with a supporting report concern- 

ing upfreezing from a private consultant. These materials 

purport to justify a 24-inch cover, ccncluding that the "PO- 

tential for failure . . . of the 18-inch cover is not accept- 
able . . . and that the additional health protection provided 
by the 24-inch cover . . . clearly justifies" expenditure of 

l. Feasibility Study Report, Johns-Manville Disposal Area. 
Waukegan, Illinois (December 1986 - -  revised) ("FS"). 



significant additional monies. The Addendum thus ignores 

the conclusion of the legally required RI/FS process. It 

also ignores the provisions of the only directly applicable 

EPA regulations -- the asbestos NESEAFS, 40 C.F.R. § 61.153. 

which would require only 6-inches of vegetated cover at this 

site. 

EPA's Addendum and supporting documentation is inaccu- 

rate. inconsistent, misleading and l~nreliable. A s  shown 

below, it is based on a misleading and inflammatory descrip- 
L 

tion of asbestos health effects, and on unsupported state- 

ments co~lcerning the potential environmental fate of the 

asbestos wastes at this site 

More significantly, the Addendum's upfreezing analysis 

is unreliable and unscientific. A s  noted below, it uses or 

relies upon shifting and inconsistent thermal parameters. 

It makes shifting and undocumented assumptions of questionable 

reliability. It makes many undocumented factual claims. 

L Its analysis of freezing depth omits the impact of frost-heave. 

It fails explicitly to account for Irnown variability in the 

parameters, and uncertainty concerning field conditions. 

Indeed, its use of the Modified Berggren equation, the funda- 

mental analytical tool in the analysis, is irregular and 

marred by improper use of parameters (thermal conductivity 

values. latent heat values), and failure to correlate assump- 

tions regarding parameters. 



- 5 -  

In short, EPA's Addendum on its face lacks scientific 

or technical credibility, validity and reliability as a basis 

for a 24-inch cover recommendation. But even if it were 

credible or valid, the justification it purports to provide 

for the 24-inch proposal lacks substantive merit -- when - 
evaluated using consistent thermal assumptions, there is no 

substantial difference between the 18-inch and 24-inch pro- 

posal, especially when a common design profile is evaluated. 

I. EPA'S ADDENDUM IDENTIFIES NO CREDIBLE OR 
MEANINGFUL DISTINCTION BETWEEN ITS PROPOSAL 
AND THAT IN THE FS.- -.--- -- -----.- - - .. -- - .-.-- 

EPA's analysis of the relative reliability of alterna- 

tive cover designs begins with the announcement of a new 

reliability measure not previously considered in the FS or 

other materials. This new measure is the potential number 

of times asbestos materials might enter the cover in 100 

years. According to the Addelidurn and support document, a 

cover should be designed to ensure that asbestos materials 

do not enter the covering layer more than 10 times per century 

(i.e., the frostline must not enter the waste deposits !nore 

than that frequency). 

This criterion is completely arbitrary and almost mean- 

ingless. The Addendum provides 11 0  basis for the criterion. 

and no convincing basis could be identified. It clearly 

does not matter whether asbestos materials enter the covering 

layer - -  as lony as tile I n a t e l  i a l s  remain covered. there corlld 



be no p u b l i c  h e a l t h  consequences f rorn movement i n t o  t h e  c o v e r .  

I t  ii o n l y  t h e  f requency o r  l i k e l i h o o d  t h a t  m a t e r i a l s  miqht  

come t o  the  s u r f a c e  w i t h i n  100 y e a l s  which i s  o r  car1 b e  impor- 

t a n t .  2/ 

That  EPA' s new-found c r i  t e r io r l  i s  c r u d e ,  misguided and 

i n a p p r o p r i a t e  i s  demonst ra ted  b y  i t s  u s e  i n  t h e  Addendum's 

s u p p o r t  document. While i t  s t a t e s  t h a t  f r o s t  p e n e t r a t i o n  t o  

was te  d e p o s i t s  10 t i m e s  per c e n t u r y  i s  t h e  a p p r o p r i a t e  g o a l .  _3/  

L when i t  colnes t o  a n a l y z i n g  t h e  c o v e r  d e s i g n  i n  t h e  FS, t h e  

document s h i f t s  t o  a  c r i t e r i o r l  of  o n l y  5 ( o r  30) f r o s t  pene-  

t r a t i o n s  p e r  c e n t u r y -  (see p .  2 2 ) .  T h i s  more s t r i n g e n t  c r i t e -  

r i o n  f o r t u i t o u s l y  r e s u l t s  i n  a  r e q u i r e d  cover  t h i c k n e s s  of 

24  i nches  ( a t  p. 2 6 ) .  Only when t h e  cover  d e s i g n  i s  changed 

t o  i n c l u d e  a sand l a y e r  does  t h e  s u p p o r t  document s h i f t  back 

t o  r e l y i n g  on t e n  f r o s t  p e n e t r a t i o n s  p e r  c e n t u r y  a s  t h e  o b j e c -  

t i v e  ( a t  p .  2 8 ) .  

2,' Given t h e  p r e s e n t  c:ondit ions a t  t h e  s i t e ,  under  which 
t h e r e  i s  v i r t u a l l y  no p o t e n t i a l  p u b l i c  h e a l t h  impact .  
Manvi l l e  d o u b t s  whether  m a t e r i a l s  m i g r a t i n g  t o  t h e  s u r f a c e  
pose  a l e g i t i m a t e  public:  h e a l t h  c o n c e r n .  But t h e r e  can  be 
no doubt  t h a t  a s b e s t o s - c o n t a i n i n g  m a t e r i a l s  witlli-n a c o v e r  
pose  no p u b l i c  h e a l t h  concern .  

McGaw, Richard  W . ,  Appendix, " P r i n c i p l e s  and P r a c t i c e  
of  Design of  So i l  Cover f o r  Waste Asbes tos  i n  Nor the rn  Areas  
With C a l c u l a t i o n  of  Minimum Cover i n  Open Areas of t h e  
Johns-Manvil le  Asbes tos  Disposa l  S i t e  a t  Waukegan. 
I l l i n o i s , "  ( J a n u a r y  1987) ("Addendum Suppor t  Docu~nent") ,  a t  
p .  8 .  



This inconsistency alone demonstrates the inappropriate- 

ness of the criterion. But even if it were appropriate, it 

would not eliminate the 18-inch proposal in the FS. Had EPA 

bothered to do the analysis (or eve11 co~lsult Manville's up- 

dated calculations), it would have discovered that the 18- 

inch cover design is estimated to permit excessive frost 

penetrations less than ten times per century, based on the 

thermal properties used by McGaw in his analysis. 4/ Thus, 

by EPA's own (albeit misguided) criterion, the 18-inch cover 

proposal in the FS is acceptable. 

A criterion with at least plausible substantive merit 

is the expected frequency of upfreezing to the surface over 

the long term, typically a 50- or 100-year design period. 

EPA's Addendum does not make that analysis, but relies instead 

on the analyses presented in the FS. Unfortunately. the 

thermal properties used by McGaw in the Addendum and those 

in the FS are different, making any comparison of results a 

comparison of apples and oranges. When the FS analyses are 

updated using the thermal parameters relied on by EPA, there 

are no meaningful differences between the 18- and 24-inch 

proposals. 

S e e  Letter from Charles L. Vita (Golder Associates) to 
Manville Service Corporation regarding "Cover Thickness to 
Remediate Airborne Asbestos in Disposal Site Open Areas 
Johns-Manville Waukegan, Illinois Plant" (Feb. 23, 1987) 
("Attachment") at 3. 



Using updated  p a r a m e t e r s ,  the 18- inch p r o p o s a l  c a n  be 

s e e n  t o  be e x t r a o r d i n a r i l y  p r o t e c t i v e .  Asbes tos  m a t e r i a l s  

would n o t  b e  expec ted  t o  r e a c h  t h e  s u r f a c e  f o r  a lmos t  700 

y e a r s .  Moreover, t h e  p r o b a b i l i t y  t h a t  t h e  w o r s t  c a s e  a s b e s -  

t o s  c o n t a i n i n g  m a t e r i a l s  ( 3 - ,  4- inch  p a r t i c l e s  a t  t h e  s u r -  

f a c e  o f  the  d e p o s i t s )  w i l l  r e a c h  t h e  s u r f a c e  i n  l ess  t h a n  

100 y e a r s  i s  v e r y  high - -  98.9 p e r c e n t .  

The proposed 24- inch cover  w i t h  s i x - i n c h  sand l a y e r  i s  

L n o t  s i g n i f i c a n t l y  b e t t e r  by t h e s e  s t a n d a r d s .  The expec ted  

t ime f o r  brealcthrough of t h i s  c o v e r  i s  s t a t e d  by  EPA t o  be 

approximate ly  500 y e a r s  ( though no a n a l y s i s  s u p p o r t s  t h i s  

c o r l c l u s i o n ) .  The Addendurn's p r o p o s a l ,  i r l c o r p o r a t i n g  a  six- 

i n c h  sand l a y e r  i n  t h e  p r o f i l e ,  would i n c r e a s e  t o  100 p e r c e n t  

t h e  p r o b a b i l i t y  t h a t  brealr throuyh w i l l  n o t  o c c u r  b e f o r e  100 

y e a r s .  3 s  Attachment a t  6 .  Rut of c o u r s e ,  i n c o r p o r a t i o n  

o f  six i n c h e s  of  sand i n t o  t h e  18- inch  c o v e r  proposed i n  t h e  

FS would do t h e  same t h i n g .  A comparison o f  t h e s e  p r o p o s a l s  
L 

shows t h e i r  d i f f e r e n c e s  t o  be t r u l y  t r i v i a l  -- t h e  a b s o l u t e  

lower bound e s t i m a t e  of brealcthrouyll t ime f o r  EPA's 24- inch  

p r o p o s a l  ( w i t h  a six i n c h  sand l a y e r )  i s  239 y e a r s ,  w h i l e  

t h a t  o f  t h e  18- inch  p r o p o s a l  ( w i t 1 1  six i n c h e s  of  s a n d )  i s  

222 y e a r s .  

The minor d i f f e r e ~ ~ c e  between these p r o p o s a l s ,  p o t e n t i a l -  

l y  o c c u r r i n g  a f t e r  200 years, i s  n o t  meaningful .  Both d e s i g n s  

a re  p r e d i c t e d  t o  a s s u r e  v i r t u a l l y  t o t a l  r e l i a b i l i t y  f o r  a  

100- and even a  200-year d e s i g n  h o r i z o n .  Spending more money 



for a 24-inch cover cannot be justified on any principled 

basis using EPA's analysis. Accordingly, EPA sflould withdraw 

its flawed analysis and its 24-inch proposal. 

1 1 .  THE ADDENDUM'S COMMENTS ON ASBESTOS 
HEALTH EFFECTS AND ENVIRONMENTAL FATE 
ARE MISLEADING. INFLAMMATORY AND PROVIDE 
NO BASIS FOR A 24-INCH COVER. - -- -- - -- -. - - - -- - - - - 

EPA attempts to justify its excessive cover size in its 

Addendum by restating and exaggerating the evidence conceril- 

ing asbestos health effects. This restatement is inconsis- 

tent with the previously arjreed up@n description of health 

effects contained in the RI, and is overstated. misleading 

and inflammatory. Accordinc_lly, it shoultl be eliminated, or 

at a minimum modified to assure reasonable scientific accu- 

racy. 

EPA should not be permitted to impose onerous cleat~up 

remedies on the basis of exaggerated and inflammatory health 

assessments. The facts are that in its present condition, 

the site's exposure potential and risk to human health are 

minimal and the site does not tllreaten surrounding envi ron- 

mental resources. RI at 5-15. In covered condition. the 

site will present virtually rislr. even if one assumes 

that some asbestos-containing particles might reach the sur- 

face of the cover in 100 years or more. 

EPA first exaggerates potential impacts of the site by 

implying that the waste asbestos-co~~tailling material that is 

currently encapsulated will soon breakdown and become friable 



due to the action of groundwater, rain, sunlight, air and 

wind. EPA provides no basis for tl~is assertion nor any sci- 

entific explanation of how it will occur. It is implausible 

to suggest that these weathering processes will significant- 

ly or measurably increase the fiber release from the site. 

The asbestos-containing products manufactured at the site 

were explicitly designed to be used outdoors and to with- 

stand exposures to weather. Asbestos was incorporated into 

L 
these products partly to strengthen them and make them more 

resistant to weathering. Cl~unks or particles reaching the 

surface will not become friable in any meaningful time frame, 

if ever, and EPA's suggestions to the contrary are inflamma- 

tory and exaggerated. 

EPA's restatement of the health evidence on asbestos is 

similarly littered with misleading and exaggerated state- 

ments that should be ignored. EPA's claim that "once asbes- 

tos enters the body, it remains there indefinitely" is mis- 

L leading at best, and incorrect at worst. While residence 

time for amphibole type fibers is less certain, there is no 

dispute that chrysotile fibers dissolve and breakdown in the 

body, and are rapidly destroyed by acids. RI at 5-4, 5-5, 

5-6. Chrysotile is the only type of asbestos found to po- 

tentially exceed background levels at this site. 

Similarly, EFA malces the misleading claim that these 

fibers may migrate from the lungs to the "digestive tract, 

brain and sex organs." T h e  claim is unnecessarily 



inflammatory and misleading since there is no evidence that 

such migration, if it occurs, is associated with al.ly adverse 

effects. Indeed, asbestos in the digestive tract has been 

repeatedly tested and found ILO-t to be associated with dis- 

ease. This statement sllould thus have no bearing whatever 

on the cover design at the site and appears intended only to 

incite improper emotional responses in this situation. 

Indeed, EPA's whole treatment of the disease-causing 

potential of asbestos exposure is inflammatory and mislead- 

ing. It suggests that any exposure to asbestos is associ- 

ated with a five-fold increase in asbestos disease. This 

claim wholly misstates the underlying evidence, which showed 

only that asbestos ins~llation workers with lifetime_ expo- 

sures to asbestos at vgr_y.-hl-g!r levels had five-fold increas- 

es in disease. 

Such exposures bear no relationship to'conditions at 

the site. If there are exposures above background levels at 

the site, they are many, many times less than those experi- 

enced by insulation workers in a single day, and there is no 

one exposed to levels at the site for a lifetime. No one 

disagrees, moreover, that the incidence of asbestos-disease 

is dose dependent, with smaller doses being associated with 

lower disease incidence. The studies showing five-fold in- 

creases in disease are therefore totally inapplicable to 

conditions at the Waukegan site. 



- l a  - 

In short, despite its exaggerated and inflammatory tone, 

EPA's description of the health effects associated with as- 

bestos provides no basis for a 24-inch cover.' That descrip- 

tion is exaggerated, misleading and totally inapplicable to 

conditions at the s3te. The site currently presents virtu- 

ally no potential risk to human health. &= cover dimension 

will diminish, if not eliminate, that potential risk. Even 

if one assumed small quantities of asbestos-containing waste 

L 
might reach the surface periodically, it would not change 

that conclusion, especially if that migration will not occur, 

if at all. before one hundred years after construction. 

CONCLUSION - - - - - - -. - 

EPA's Addendum is unsupportive, technically unreliable 

and invalid, and inflammatory. It does not provide any sig- 

nificant basis for a thicker cover than that permitted in 

the FS for this site. Accordingly, an 18-inch cover should 

L 
be installed at the site. Based on EPA's thermal assumptions, 

such a cover is predicted to be 98.9 percent reliable at 

preventing asbestos from reaching the surface in less than 

100 years. Incorporation of six inches of sand into this 

18-inch cover would make it co~npletely reliable for- a 200-year 

planning horizon. EPA's Addendum should, therefore, be re- 

jected. 
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Golder Associates 
CONSULTING GEOTECHNlCAL AND MINING ENGINEERS 

February 23, 1987 Our r e f :  863-2041 

Manvl l  1  e Serv ice Corporat ion 
Ken-Caryl Ranch 
P.O. Box 5108 
Denver, Colorado 80217 

ATTENTION: M r .  Marvin C l  umous, P. E. 

RE: COVER THICKNESS TO REMEDIATE AIRBORNE ASBESTOS 
I N  DISPOSAL SITE OPEN AREAS 
JOHNS-MANVILLE WAUKEGAN, ILLINOIS PLANT 

Dear M r .  Clumpus: 

This  l e t t e r  w i l l  c l a r i f y  our cover th ickness analys is ,  conducted f o r  
M a n v i l l e  Serv ice Corporat ion. Selected p a r t s  o f  our work were 
referenced and c r i t i q u e d  i n  t h e  USEPA January 28, 1987 "Addendum t o  
F i n a l  F e a s i b i l i t y  Study Report," ( i n c l u d i n g  attached Appendix) 
s u b t i t l e d ,  "Required Minimum Cover Thickness To Remediate Ai rborne 
Contamination A t  The Johns-Manvi l le Waukegan, I l l i n o i s  Disposal S i t e . "  

This  work addresses the  issue o f  p o t e n t i a l  freeze/thaw movement o f  
asbestos-conta in ing p a r t i c l e s ,  i n i t i a l l y  bu r ied  below the  cover,  
even tua l l y  working t h e i r  way onto the  ground surface. The freeze/thaw 
phenomenon causing the  movement i s  t e c h n i c a l l y  termed "upfreezing."  

I n  t h i s  l e t t e r  we present and document two important f ac t s :  

1. USEPA's disagreement w i t h  the 18- inch (one- layer)  cover 
a l t e r n a t i v e  proposed i n  the FS was n o t  based on cons i s ten t  
assumptions o r  analys is ;  and t h a t  w i t h  cons i s ten t  assumptions and 
ana lys is ,  est imated upf reez ing  p r o t e c t i o n  from an 18- inch cover i s  
s u b s t a n t i a l l y  g rea te r  than USEPA has s ta ted .  

2. An 18-inch, two- layer  cover, s i m i l a r  t o  t he  USEPA proposed 
p r o f i l e ,  prov ides more up f reez ing  p r o t e c t i o n  than USEPA's 
A1 t e r n a t i v e s  (a) ,  the same 100-year re1  i a b i l  i t y  (R100) as USEPA's 
A l t e r n a t i v e  (b) ,  and i s  more c o s t - e f f e c t i v e  than e i t h e r  USEPA 
a1 t e r n a t i v e .  

GOLDCR ASSOCIATES. INC -4104  l4OTU AVENUE N E .  aEDMOND ISEATTLEJ WASIiINGTON OW52 U S  A TELEPHONE ,206) M30777 TELEX 5106W291' 

OFFICES IN CANADA. UNITED STATES. UNITED KINGDOM 4USTRALIA 
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The structure of this letter follows these two issues. We first clarify 
I the USEPA critique of the 18-inch cover. Then, we discuss the 18- inch, 

two-layer cover. 

1 8 - I N C H  COVER: C L A R I F I C A T I O N  OF U S E P A  C R I T I Q U E  

Hanville and USEPA agree for the need to safely control potential or 
actual future upfreezing of asbestos-containing particles onto the 
exposed ground surface. However, important parts of USEPA's critique of 
the proposed 18-inch cover in the FS contain inconsistent assumptions. 

In particular, USEPA used and critiqued our October 31, 1986 UPFREEZS 
computer model results (transmitted by letter of November 6, 1986), as 
included in the Feasibility Study (FS) Report of December 1986. 
However, the updated analysis results of December 18, 1986 (transmitted 
by letter of December 19, 1986) were neglected. 

Our October 31 results were based on thermal inputs significantly more 
conservative than those subsequently used in the USEPA analysis, as 
reported in the January 28, 1987 USEPA FS-Addendum Appendix. We did not 
see or hear of the USEPA thermal input estimates until December 12, 
1986, upon first receiving calculation sheets, dated December 5, 1986. 

Our October 31 results predicted far less upfreezing protection than 
would be consistent with the USEPA thermal input estimates. Therefore, 
the December 18 updated estimates were specifically made to base our 
analysis on the same thermal parameter and boundary condition inputs as 
used in the USEPA analysis. 

The following discussion sets the record straight regarding the 18-inch 
cover proposed in the FS and using updated estimates. The discussion 
also provides necessary backup to an 18-inch, two-layer cover analysis. 

U~dated 18-Inch Cover Analvsis 

The December 18 updated estimates were made to base our analysis on the 
same thermal parameter and boundary condition inputs as used in the 
USEPA analysis (Appendix, January 28, 1987 FS Report Addendum). In 
addition, the updated estimates were made to calculate cover upfreezing 
reliability (probability) for a 100-year period, following the 
December 16, 1986 USEPA/Manville meeting to discuss cover thickness 
requirements. In the meeting, USEPA focused on a 100-year reliability- 
based design. We consider this a dational and appropriate approach. 

I n  a reliability-based cover design with a 100-year time horizon, the 
main measure o f  cover upfreezing performance becomes R100. RlOO is 
defined as follows for this project: 

Golder Associates 
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RlOO is the estimated re1 iabili ty (probabil i ty) that 
upfreezing of "critically sizedn (about three or four 
inches, as fdentified by USEPA) asbestos-contai nlng 
particles lnltially at the worst-case location (top of waste 
pile or bottom of cover) will take 100 years or longer to 
reach the ground surface. Note RlOO results must be 
conditional on the upfreezing analysis (hypotheses and 
assumptions). 

For the same conditions used to compute R100, the probability of 
asbestos-containing particles reaching the ground surface 4n less than 
100 years becomes: 100% - R100. In all cases, particles below the 
worst-case location (top of waste pile or bottom of cover) will take 
longer to reach the ground surface. 

The December 18 updated estimates were based on our computer model 
UPFREEZSY and USEPA's thermal input (lambda, n-factor, and thermal 
conductivity) and critical particle size (3 or 4 inches). For the same w 
18-inch cover critiqued by USEPA, the updated estimates, including R100, 
were: 

1. Average 681 years (not 79) for 3- or 4-inch particles initially 
at the worst-case location to first reach the ground surface, 
with a lower bound (average minus one standard deviation) of 343 
years (not 71).  

2. The cover would completely freeze an estimated once every 31 to 
7 years or about 3 to 14 times i n  100 years (9 times on 
average). 

3 .  RlOO = 98.9% (or estimated probability of 3- or 4-inch particles 
reaching the ground surface in less than 100 years equal to 
1.1%). 

These updated estimates for an' 18-inch cover are more conservative (more 'IJ 
upfreezing protection) than the estimates USEPA reportedly considers to 
represent a safe condition, as explained next. 

USEPA stated that the 154-year lower bound October 31 estimate for a 
24-inch cover "u appear to represent a safe conditionn (Addendum, 
Appendix p .  29). The 154 years is based on an expected value (average) 
of 493 years, a coefficient of variation of 69%, and an absolute lower 
bound of 74 years, as the October 31 output i n  the FS Report shows. 
From these estimates the RlOO can be readily calculated to be: 
RlOO = 98.3%. Therefore, the updated estimates for the 18-inch cover 
exceed the 154-year lower bound (and associated R=98.3%) USEPA judged as 
safe. 
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ANALYSXS OF AN 18-INCH. TWO-LAYER COVER 

At  Manv i l l e ' s  request, we analyzed the  up f reez ing  performance o f  an 
18-inch, two- layer  cover described as fo l lows:  

Upper Layer: 12 inches o f  s i l t y  c l a y  having s t r a i n  (S) o f  30% and 
heave f r a c t i o n  no t  recovered on thawing (F)  o f  0.3 
( i . e . ,  Ss30X and F-0.3). 

Lower Layer: 6 inches o f  NFS (non - f ros t - suscep t i b le )  sand 
having a conservat ive S - 3% and F = 0.3. 

We understand t h i s  two- layer  c o n f i g u r a t i o n  would be implemented w i t h  
standard grading and drainage design i n  t h e  cover area and t r a n s i t i o n s ,  
t o  p rov ide  and main ta in  e f f e c t i v e  grading and sur face drainage t o  

b c o n t r o l  ponding and genera l l y  enhance drainage o f  t he  cover so i  1 s. 
Vegetat ion o f  t he  cover surface.would a l so  be es tab l ished wherever 
p r a c t i c a l .  

The 18- inch, two-1 ayer cover up f reez ing  ana lys i  s  extended our  
December 18 analys is .  These analyses r e f l e c t e d  the  thermal p r o p e r t i e s  
and boundary cond i t i ons  used i n  the  USEPA thermal ana lys is .  Cover 
up f reez ing  performance, i n c l u d i n g  R100, was assessed based on thermal 
and upfreezing analys is ,  descr ibed as f o l l  ows . 

18- Inch. Two-Laver Cover Thermal Anal v s i  s ' 

The December 18 r e s u l t s  show the  est imated thermal capac i t y  o f  the  upper 
12- Inch s i l t y  c l a y  l a y e r  (S=30%) t o  be 667 F-Degree Days 5 14%. The 
est imated p a r t i a l  f r eez ing  index o f  t he  6 - i nch  sand l a y e r  was about 
340 F-Degree Days + 20% , assuming an unfrozen d r y  dens i t y  o f  110 pc f ,  

L S=3#, and cons i s ten t  thermal p roper ty  r e l a t i o n s h i p s .  

Therefore, the  18-tnch, two- layer  cover has a t o t a l  thermal capac i ty  o f  
about 1,000 F-Degree Days. This  i s  t he rma l l y  approximated by a 1 . 2 - f t  
t o  1 . 3 - f t  (15- inch) ,  one-layer s i l t y  c l a y  cover.  The est imated r e t u r n  
p e r i o d  f o r  complete f reez ing  o f  the  cover i s  about 30 t imes i n  100 
years, on average. 

We emphasize t h a t  t he  18-inch, two- layer  cover -e f fec t iveness  i s  no t  
thermal capac i ty  dependent. That i s ,  R l O O  f o r  the  two- layer ,  18- inch  
cover i s  not sensitive t o  thennal considerat ions.  This  i s  very 
important .  The super io r  up f reez ing  c o n t r o l  comes from the  up f reez i  ng 
c h a r a c t e r i s t i c s  o f  the sand l aye r ,  as r e f l e c t e d  i n  R l O O  and discussed i n  
the  remainder o f  t h i s  l e t t e r .  
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J8-Inch. Two-Laver RlOO (100-Year Reliability Estimate1 

RlOO for the 18-inch, two-layer cover is 100%. That is, with the 
assumed S and F values, the absolute lower bound for upfreezing of 
critical ly-sized particles exceeds 100 years. 

The absolute lower bound (ABD in UPFREEZS) is the most conservative 
estimate of years to upfreeze through the cover (more conservative than 
the lower bound) for given particle size, strain (S), heave fraction not 
recovered on thawing ( R ) ,  and assuming the effective number of 
freeze/thaw cycles across the particle (C) does not exceed one per year. 
An absolute lower bound equal to or greater than 100 years requires 
RlOO = loo%, regardless of cover thermal capacity or airlsurface 
freezing conditions. 

For the 18- inch, two-layer cover: 

1. The estimated average or expected value for upfreezing 
would be about 960 years with a lower bound of about 545 
years. 

2. The estimated absolute lower bound for upfreezing is 222 
years (185 years in the sand then 37 years in the silty 
clay) . 

3. Based on the absolute lower bound, RlOO = 100%, regardless o f  
the precise estimates for the lower bound and average. In fact, 
the conditional reliabi.1ity would be 100% up to 222 years; i .e., 
RYrs - 100% for all "Yrs" equal to or less than 222 years. 

RlOO (and the absolute lower bound) are conditional on S and F. Taken 
as a pair, the S and F values assumed for the cover realisti.ca1ly 
support the conditional RlOO = 100% estimate. First, F10.3 is 
consfdered conservative because empirical upfreezing studies show F to 
be of order 0.1 for vertical motion (August 25, 1986 personal I 

communication from Professor Bernard Hallet, Director of the Peritjlacial 
Laboratory at the University of Washington Quaternary Research Center). 
Second, S values for the two-layer cover are considered conservative for 
this site, as discussed next. 

Sand Laver-Related U~freezinq Characteristics 

Visual inspection and 1 imi ted sampling and grain-size testing indicate 
the natural clean sands found on site are medium to fine sand with less 
than 1% passing the No. 200 sieve, classified SP by the Unified Soil 
Classification System and NFS (non-frost-susceptible) by the U.S.A. 
Corps of Engineers frost design criteria. 
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If, as assumed, the cover sand layer is composed of these or similar 
sands, placed and maintained uncontaminated by fines, then strain, S, is 
expected to be 3% or less; very conceivably S will be zero because 
freezing can drive water out of clean sands (in open systems) where 
drainage can occur. 

Ui th effective use of standard grading and drainage design in the cover 
area and transitions, it is considered likely that site conditions below 
and laterally around the sands will a1 low drainage of the sand. This 
would include freezing-expel led water from the (clean) sands because o f  
the relatively slow advance of the freeze front in the sand layer 
(insulated below the 12 inches of silty clay). The sand layer will also 
help provide (gravity) drainage to the silty clay. Further, because of 
limited capillarity, the sand will reduce frost heaving in the silty 
clay due to moisture migration from below the silty clay ( i  .e., from the 
waste pile or the sand itself). Under these conditions, a significant 
reduction in the strain (S) of the silty clay can be expected, because 

L of the sand. 

Therefore, with adequate grading and surface drainage to control 
ponding, an S=3% assumption for the sand layer and an S=30$: assumption 
for the silty clay are considered conservative. 

Com~arison Ulth USEPA Cover Alternatives 

USEPA has recomnended two 23.5-inch (rounded to 24-inch) cover 
alternatives for the site: 

1. Alternative (a) - -  a one-layer, 23.5-inch silty clay system; or 
2. Alternative (b) - -  a two-layer system with 17.5 inches of silty 

clay over 6 inches of NFS sand. 

L A1 ternative (a) is essentially identical to the one-layer, 18- inch cover 
proposed in the FS except it is 23.5 Inches thick. The December 18 
UPFREEZSY results (S=30$: and F-0.3) can be used to assess the upfreezing 
performance of Alternative ( a ) .  These results show an absolute lower 
bound of 72 years and an RIOO of 99.98% (interpolated). These are both 
less than the 18-inch, two-layer estimates. 

A1 ternative (b) is simf 1 ar to the 18-inch, two-layer a1 ternative, but 
with the clay 5.5  Inches thicker (from 12 to 17.5). Alternative (b) has 
an absolute lower bound of 239 years, 17 years more than the 
alternative. Both have RlOO = 100%. 

Therefore, a two-layer alternative provides more upfreezing protection 
than USEPA Alternative (a) and has the same RlOO as USEPA Alternative 
(b). Furthermore, it is more cost-effective than either of the two €PA 
a1 ternat ives. 
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Concl us i on 

lrnplernented and maintained using good design (as assumed here), the 
18- inch, two-1 ayer cover real istical ly supports RlOO = 100% and, for 
practical purposes, can be expected to stop critical ly-si zed particles 
from upfreezing to the ground surface. The 18-inch, two-layer cover 
a1 ternative provides more upfreezing protect ion than USEPA Al ternat i ve 
(a) and the same RlOO as USEPA A1 ternative (b) , and it is more cost - 
effective than either USEPA a1 ternat ive. 

Finally, we note that any asbestos-containing particles more than a few 
feet below the bottom of cover (top of waste pile) will, in practical 
terms, never reach the ground surface due to upfreezing, regardless of 
cover design. 

Sincerely, 

GOLDER ASSOCIATES 

~Iharles ~ . ' ~ i t a ,  P.E. 
Senior Project Manager 

Goider Associates 
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. 
MR. BRADLEY: Manville and the USEPA agree 

that soil covering with vegetation is the appropriate 

alternative for the site. However, if you noticed, Kumar 

mentioned an eighteen inch cover thickness for the dry 

disposal areas, which are the areas outlined in red. And 

the soil profile that I put up which represents the USEPA 

recommended alternative is twenty-four inch thickness. The 

disagreement, as far as the cover thickness is concerned, 

centers on the difference in the cost-benefit analysis, 

which is the cost of achieving the abatement of public 

health threats and the cost of doing it, the cost of 

achieving that goal. 

USEPA believes that a twenty-four inch soil 

cover alternative provides the appropriate level of 

protection to public health and the environment and also 

achieves all applicable federal and state standards, 

including the remedial response objectives of the Superfund 

Legislation and the provisions of the Superfund Amendments 

and the Authorization Act of 1986. 

The last step regarding implementation of the 

remedial action, or the remedial alternative selected, is 



that, depending on the results of negotiations between 

Manville and USEPA, is either Manville and USEPA will enter 

into a consent decree to perform the remedial design and 

remedial actiowas outlined in the record decision, or USEPA 

will implement a remedy themselves and recover costs. 

And that concludes my presentation. 

MS. MCCUE: Thank you, Brad. 

One other item I'd like to mention is that in 

addition to the record of the decisions that outline what 

actually will be done at the site, taking into account 

public comments. The document is a responsiveness summary 

where we identify what all the comments were and how 

it how it was managed. So, as part of the record of 

decision, there is a joint document that talks about the e 

kind of comments. 

What I would like to do now is address any 

questions that you might have. All those different people I 

Introduced at the beginning of the meeting are also 

available to answer questions if any of your questions 

happen to fall into the area of their expertise I expect 

that they will be glad to answer most of your questions. 



Does anybody have any questions? 

Q. What kind of timetable are we looking at, 

as far as something being done as far as negotiations? 

MS. MCCUE: Do you mean a timetable for how 

long the negotlatlons will take, or when something will 

start, or a timetable for how long something will take once 

it's started? 

Q. Yeah. I'd assume that the recommendation 

probably couldn't start until there was a consesus and 

agreement on both sides. Is that correct? Or no? 

MR. BRADLEY: Well, as I mentioned the 

negotiations will either end in agreement or the USEPA will 

clean up themselves. 

Q. Okay. 

MR. BRADLEY: However, there is a general 

timeframe for completing negotiations, so we do have a 

general feel for when we will begin work, or when Manville 

will begin work. 

Q. Any idea as to when the work will begin? 

Either that or the completion? 



MS. MCCUE: I'm going to have--Larry Johnson 

is our attorney. He is responsible for the negotiations. 

He may know better than anybody. 

MR. JOHNSON: Under the Superfund Amendments 

Act of 1986 there is essentially a two part trade within J 

which we can negotiate. There is an initial sixty day 

period where you send a special notice to the parties which 

you feel, the USEPA feels, are responsible for the cleanup. 

They have, after receiving that notice, they have sixty days 

in which to send a proposal to the USEPA for implementing 

cleanup activities. Then there is a second sixty day 

period, after the proposal, during which negotiations take 

place. And at the end of that second sixty day period, If 
w 

no settlement, then we would get a consent decree, then the 

USEPA proceeds wlthout an agreement into the cleanup phase. 

In other words, there is that timetable as far as 

negotiations. 

Q. So, it could be 120 days? 

MR. JOHNSON: Well, there is already, the 

special notice letter has already been sent. At this point 

I'd say that some time in May total 1 2 0  day period is up. 



MS. MCCUE: So, that gives you some 

timeframe. Of course, a decree is a court document, i t  

won't necessarily be, but it actually is lodged in court. 

MR. JOHNSON: A consent decree is a document 

that a judge signs that reflects the agreement between the 

USEPA and the court. 

MR. MALHOTRA: Let me add that suppposing 

that by May that thing is settled, and both parties agree, 

then after that take four to five months to prepare plans 

and specifications of what has to be done, and that will be 

in say October or November. Then you bid the job with 

thirty days to six weeks to get the contractors' response, 

and sometime in December or January you receive the bids. 

Then another thirty days or two weeks time, somewhere in 

February you award the contract. Then in '88 sometime 

depending the season the contractor will be ready to start 

the work. So, basically '88 and ' 89  will go into -- 
Q. Right. So we'd be looking at fourteen, 

maybe fifteen months? 

MR. MALHOTRA: Well, essentially it would be 

two seasons, because, you know, they are not only grading 



and that, it's a very large area. You're talking 120 acres 

over there. And that's a large amount of dirt. You're 

talking 300,000 cubic yards of dirt, so you're not talking 

just a small quantity of dirt to be moved. Depending on 

what --.and so we.'re looking at essentially two years here w 
to complete that. If we move that surface dirt in the early 

part of '88, so early part of--late '89 or the early part of 

'90 it would be done. 

MS. MCCUE: Gentleman in the back. 

Q. If I understand correctly, you agreed 

upon number three. The EPA and Johns-Manville agreed upon 

number three? 

MS. MCCUE: Well, I have a hard, I have a 

little bit of a hard time, what I'm trying to say is, there w 

is no signed agreement. 

Q. There is no signed agreement, but you 

both have agreed number three would be it? 

MS. MCCUE: That's what we're recommending. 

Q. All right. That costs FOUR MILLION FOUR 

HUNDRED EIGHTY EIGHT THOUSAND ($4,488,000.00) DOLLARS. Is a 

short term project, or short term security, according to 



this document I'm reading here because of the fact it refers 

us back to number two. See, before the FOUR MILLION FOUR 

HUNDRED EIGHTY EIGHT THOUSAND ($4,488,000.00) DOLLARS is 

spent, either by EPA or by Johns-Manville, who takes care of 

the rest? 

MS. MCCUE: I'm not sure I understand your 

question. Are you saying that we said that that alternative 

was only a short term solution? 

Q. According to this document it's only 

short. 

MS. MCCUE: I don't think that's what--I'm 

not sure where you got that. 

Q. In the long-term, top soi.1 erosion is 

likely, increasing the potential for direct contact with the 

contaminants. 

MR. BRADLEY: Are you looking at alternative 

I1 versus alternative III? 

Q. No. I'm looking at number three, but It 

refers back to number two on the long-term-- 



MS. MCCUE: Okay. Well, it's not actually--I 

can see where you got that idea now. It wasn't the 

intention. I think one of the-- 

Q. Well, that's what it says. 

MS. MCCUE: One of the differences between 

two and three is the long-term effectiveness. .And that's 

why the thickness of the cover. I don't have my fact sheet 

here so I can't read it. That's not what we meant, if 

that's what it said. 

Q. Well, that's what it said. 

MS. MCCUE: Well, that may be what it says, 

but I'm telling you, that's not what we meant by that. So-- 

Q. Okay. 

MR. MALHOTRA: (Referring to the projection v 

from the overhead machine) Two and three are clear, 

long-term prognosis--no for grading and seeding, and number 

three is yes. So, that's it. So two is not acceptable. 

Q. So then, if you read your own document, 

and read number three, it refers back to number two. 

MR. MALHOTRA: Well, I didn't prepare it. 



MCCUE: Yeah. He didn't prepare it. He's 

not guilty of that. 

Q. I think if you read the last sentence of 

the last paragraph, it's pretty clear. 

MS. MCCUE: I think it says short-term 

adverse impacts are similar to those in alternative 11. 

That's the only thing that I see that refers back to 

alternative 11. And that says short-term adverse impacts, 

that would be the, you know, the stirring up some soil while 

actually putting the cover into place. I don't see anything 

that says about long-term. If there is a sentence that says 

that, I don't see it. If your concern is for long-term 

effectiveness, one of the reasons that we're recommending 

this alternative is because it would have a long-term 

effectiveness. That's why number two is not-- 

Q. (Another speaker) That's what I was 

concerned about-- 

MS. MCCUE: Excuse me, could you speak up? 

Q. I say, that's what 1 was concerned about 

too. 

MS. MCCUE: Was the long-term effectiveness? 



Q. Some of these people from the corporation 

have already mentioned keeping up, have said something about 

thirty years. After that, they'll drop out of site and 

leave it up to the taxpayers. 

MS. MCCUE: Well, Larry, (regarding Mr. d 

Johnson) maybe you would want-to address--two things, maybe 

if you would want to make that an official comment we would 

be happy to take that as a comment. But, I think, perhaps, 

Larry, could you address that in a decree, what you can, a 

court document, that there are requirements put in there so 

that people don't drop out of sight. 

MR. JOHNSON: Well, the decree, if there is a 

consent decree out and a judge signs it, it doesn't die. It 

V' 
remains a court order. It remains enforcible by USEPA. I'm 

not sure I understand your--I'm not sure I'm addressing your 

concerns properly. Is that--what I'm saying is, if there 

was a, if the USEPA entered into an agreement with Manville 

Sales Corporation, and a judge signed a consent decree 

reflecting that agreement, that consent decree is a court 

order and it doesn't die. I don't know if I'm addressing 

the problem that you're-- 



Q. May I just ask the question again, Larry? 

f think he's asking--you said something about thirty years, 

or someone mentioned monitoring regularly for thirty years. 

What happens after thirty years? 

MR. BRADLEY: Okay. What I said was a 

minimum of thirty years. What would be done, is that i t  

would be done for thirty years, and then the need to do that 

would be reevaluated and would continue as the need exists 

for more monitoring. 

MS. MCCUE: Okay. A couple of thlngs, I'd 

like to suggest to you that if you want to make your concern 

about there being something to take care of the long haul as 

a comment, either out loud or written, that would be more 

than acceptable. You two are really, not you, first in the 

vest and then the man in the jacket. 

Q. Okay. Part of this concern was, you 

know, if you have Johns-Manville, or now Manville Sales as 

one of the parties to the agreement, I mean, they just 

reorganized under Chapter 11, or whatever they did. I mean, 

assume they have more problems again, is It going to be 

local taxpayers who would end up footlng the bill, or you 



say the USEPA is going to come in with Superfund money, and 

they are going to take care of it regardless of Manvillels 

cooperation, or who are we looking to foot the bill of this 

cleanup, assuming there is no consent decree and Manville-- 

MR. JOHNSON: All right. This site is on the 
w 

National Pri~rities List. It's a Federal Superfund Site. 

Either, under Superfund, the law, either as a general rule, 

the party responsible for the site pays to clean it up in an 

agreement with the USEPA, or the USEPA can clean it up 

itself and then sue the responsible party to recover all of 

its costs. The EPA does that. The EPA uses Federal 

Superfund money for the cleanup and then seeks to recover 

that cost from the party responsible for the site. 

Q. So then the estimated cost here, some 4.5 kd 

million for project number three, soil covering with 

vegetation, If in fact it exceeds that, and Is say six 

million or whatever, that's USEPA that is going to pick up 

the cost-- 

MR. JOHNSON: No. If there is a consent 

agreement, or a consent decree that's reached--if there is 

an agreement reached, the cleanup is going to be performed 



per this design outline that you have seen here. It is not 

going to be, "Well, we've reached 4.4 million. Now we quit 

and turn over--. 

MS. MCCUE: Regardless of cost, it has to-- 

MR. JOHNSON: Regardless of cost, you have to 

meet design criteria and finish it. 

MS. MCCUE: Same with us. If the USEPA were 

paying for it. We pay for what it takes to accomplish the 

cleanup in the requisition. The costs often change. You're 

right. They often change. 

I'm sorry. The man in the suit jacket had 

his hand up first, and then you. I'm sorry. Go ahead. 

Q. First of all, I would like to ask, what 

health hazards are we facing here that we know of 

definitely? 

MS. MCCUE: Well, I think that Brad can add 

to this, but if you're talking about immediate, today, the 

investigation found that the airborne asbestos is on the 

site, not off the site. So, our concern--and the specific 

contaminants in the groundwater didn't violate any drinking 

water standards now. So, we're not talking about an 



immediate health threat. We're talking about preventlng one 

from happening. 

Q. Yes. So, we're not sure though, are we? 

The comment, statement, that I would like to make, I appeal 

as a citizen of the United States of America that the U.S. w 

Environmental Protection Agency and the Illinois 

Environmental Protection Agency get together once and for 

all and develop standards of levels. Because I know by 

reading U.S. Environmental paraphenalia that they do have 

standards of levels and the Illinois State EPA does not. I 

wish that the two would mesh together. 

The next point is that we're talking about 

four-and-a-half million today. Two years from now we don't 
LI 

know what that four-and-a-half million will be. I appeal to 

the United States Environmental Protection Agency to work 

with all haste on this, because there is a possibility that 

this could be a health hazard. 

Secondly, I agree with this gentleman here, 

(referring to an audience member who had previously spoken) 

I don't think this is a solution that is going to be a 

lasting solution. And we're all not going to be here 



thirty, forty years from now, but our grandchildren will be. 

And I think we owe the future Americans something here, and 

I think we all have to work a little harder. But, I think 

Johns-Manville has to look at its commitment to the area. 

And I think that the Superfund that I have heard so much 

about for years, just never wants to spend any money. 

MS. MCCUE: Okay. Much of what you are 

saying, I think, really falls within the perview of comment. 

And if you would like that, all of what you just sald to be 

part of the public record, then I encourage you to fill out 

one of these blue cards (referring to a comment card). 

Q. I already have. 

MS. MCCUE: Okay. Is this it? (Holding up 

one particular card.) 

Q. Yes. 

MS. MCCUE: Is this your-- 

Q. Well, I don't know, I can't see that far. 

MS. MCCUE: Oh. You can't read that? 

(Laughing) 

Q. Must be. 

MS. MCCUE: Henry is your first name? 



Q. That's it. 

MS. MCCUE: If you want that, what you just 

said to be your comment, I can have the court reporter mark 

that as an exhibit. 

Q. I certainly would, yes. 

MS. MCCUE: Okay. Why don't we do that. 

Umm, there were three parts to what you said, and normally 

we don't respond to comments and I think Brad is itching 

here to say a couple of things about it, but we will still 

consider what you say as comments. 

Q. Well, I would like them to be considered. 

MR. BRADLEY: Well, I apologize if I didn't 

clarify this, but as far as the long-term actions to be 

taken, again what we found in the remedial investigation is w 

the need to abate the asbestos air emissions on-site. The 

cover thickness of twenty-four inches will provide at least 

one hundred years of protection before any of that asbestos 

will ever reach the surface and become releasable. And I 

also mentioned that a cover monitoring program would be 

developed to ensure that none of the asbestos, does ever 

reach the surface and become releasable. 



An example of something that could be done, 

as far as a cover monitoring program, would be to take soil 

borings, at a specified period of time, say every two, three 

to five years, and check it for asbestos. And if asbestos 

is found to be close to the surface, then more cover would 

be placed down to ensure that it never does reach the 

surf ace. 

Secondly, the remedial investigation 

indicated the need to take proper remedial action if the 

lead, and to a lesser extent chrome, in the soils becomes 

mobile and moves through the groundwater. The protection 

monitoring system was established to detect whether the 

different contaminants do become mobile, and that would 

continue for a minimum of thirty years, at which point the 

need for that would be reevaluated. So, it is a minimum of 

thirty years, and if the need still exists, then It would 

contlnue. So, it is a long term solution. 

MR. MCGALL: Mr. Bradley, may I answer--or 

Margaret, could I answer one of the-- 

MS. MCCUE: Okay. One thing, I don't want 

anyone who is making comments to feel that we are in any way 

disputing their comment. That is not our point. That is 



why we usually have the comments come at the end. So, don't 

look on--look on it as a clarification, not argument. 

MR. MCGALL: Let me answer the end of your 

comment, about the EPA not having spent very much money on 

thls subject. I am Dick McGall, and I am a consulting 
w 

engineer as far as the mechanics and the costs. We're now 

working with Region V and the Illinois area in general. And 

a much larger area, actually. Well, I have been working for 

three years with the Region Office in New England. And you 

may have.read in the newspapers that around Nashua, New 

Hampshire there are a great many deposits of asbestos. In 

that case, it happened to be in residential areas. Nashua 

and Hudson across the river is the fastest growing community 

in New England. People from Boston moving north across the w 

New Hampshire border live in this area. 

Well, three years ago, Superfund money was 

spent, for the last three years has been spent on, well, 

more than one hundred sites.have been identified, and' 

perhaps twenty in the three years have been restored. And 

the average cost is somewhere between TWO HUNDRED THOUSAND 

($200,000.00) and THREE HUNDRED THOUSAND ($300,000.00) 



DOLLARS per site, not in all. So, there is probably TEN 

MILLION ($10,000,000.00) DOLLARS, at least, in Superfund 

money spent on covering waste asbestos in that area. And, 

some of that experience is what we are bringing here to thls 

area. Superfund in this area is just beginning to do that. 

Actually it has been working for some time, i t  is just now 

that the money is becoming available. But it has been spent 

elsewhere. 

Q. May I ask one last questlon: Is there 

any money earmarked by the United States Government right 

now, Superfund, for this just being passed? Is there 

actually any earmarked for it? 

MS. MCCUE: I'm not positive, to tell you the 

truth. I think that we could check for you. I don't 

actually know. I can check. 

There are a couple of people who--I'm sorry, 

you in the jacket. 

Q. Well, my big concern is-- 

MS. MCCUE: Is this going to be a comment, or 

is this going to be a question? 

Q. This is going to be a question. 



MS. MCCUE: The only reason I'm saying that 

is because I don't like us to get into a lot of argument 

about your comments, and that's why I would just as soon 

have all comments. If you have a question, that's fine. 

Q. Well, I think I have a very sensible 

question. 

MS. MCCUE: Well, then, that's good. 

Q. We've got a harbor full of PCBs, and that 

is still there. They're going to start a new project a half 

a mile up the road. Why don't you combine the both of them 

and take the stuff out of the harbor and use it in the big 

holes up there, and fill it in and that takes care of all of 

it at once. 

MS. MCCUE: Well-- 

Q. I mean, it all makes sense. You're 

talking about billions of dollars. They're going to have to 

haul in all this fill. 

MS. MCCUE: I'm not sure that Manville and 

the OMC necessarily want to get together on that project. 

They are really two separate projects entirely. And, as you 

all know, the harbor project has had its own problems. And 



I  thin^ that we would all just as soon move ahead on the 

Manville project. 

Q. Have there tests been taken in there west 

of the tracks of the Northwestern track there, have you 

checked for anything coming from that old city dump there? 

MS. MCCUE: Ummm-- 

Q. Is there any chance of contamination of 

groundwater from there? 

MS. MCCUE: That may be the Health 

Department. Is that the one that was called the Municipal 

Landfill, or whatever? 

Q. It was the city dump for a good many 

years. 

MS. MCCUE: I know that there Is a former 

landfill that is being scored for the National Priorities 

Llst, but I ' m  not sure I f  that I s  the one that you're 

talking about. 

Q. Well, it's just west of the Northwestern 

track. It was filled in all the way up to the hill when it 

was the city dump. 



MS. MCCUE: Is anybody from the city 

(Soliciting a response from any city personnel who may be in 

the audience.) 

Q. It was city controlled. 

M S .  MCCUE: I don't know the answer to your 

question. 

Q. And then they moved out there, I think on 

Lewis Avenue. They filled in there and there's an 

awful--where that housing project moved in--and there's an 

awful lot of leakage coming out of there. You can't get 

into that creek out there-- 

MS. MCCUE: Okay. The creek I know is one 

that the USEPA has what we call an initial site 

investigation, to see whether there is even a need to score w 

it and put it on the National Priorities List, which Larry 

was talking about. I know that that site is under review 

for the possibility of being added to the National 

Priorities List. It's still under review. There also is a 

landfill site here that is in the same status, I'm just not 

sure whether it's the one that you are talking about. 



Q. There's over there. Then also there's 

the possibility of water coming down through, they call it 

the Glum Florida Canal, or something, they come down there 

where all that fertilizer has been sitting out in the 

fields. And that all comes down into the Mammal Canal here. 

MS. MCCUE: Well, I know that at least for a 

couple of those the USEPA is already working. And the 

others, I think I saw Kurt (referring to Mr. Neibergall) 

making a note of. Typically what happens is that a local 

agency or Illinois EPA looks these places over and refers 

them on to the USEPA.  It is very unusual for us to be first 

ones to look at something. A couple of them I know we know 

about, and I noticed Kurt making notes about the others. 

Q. (New speaker) I would like to make a 

statement, but I have three questions too. 

MS. MCCUE: Well, ask your three questions, 

and then we will do your comment. 

Q. Well, first of all, does anyone have any 

idea what the history of the site that Johns-Manville is 

located on was prior to its acquisition. I'm trying to see 

what would i t  take us back to get i t  back to a natural 



state? The second thing is how would if affect the park, or 

the Illinois State Beach Park we have out there, as far as, 

slnce it is bordering on that line. Is it possible--what 

would be the ramifications of this landfill? And then the 

third part is, after we do spend the millions of dollars on w 

this thing here, would that still be Johns-Manville 

property? Because I foresee--those questions have been on 

my mind because I'm going to say, if we are going to spend 

the money, I don't think it should become Manville property, 

and I don't think they should be dumping their garbage on 

that thing anymore, and besides, if it is fixed up, and we 

spend all the money on it, it should become an integral part 

of the park itself. 
w. 

MS. MCCUE: Okay, sir, so it sounds like you 

have three questions and we may end up with three different 

people to answer them. The final one, on will the property 

stay Johns-Man--Manville Sales we will let Larry answer that 

one third. 

MR. JOHNSON: (Stood up.) 

MS. MCCUE: I was going to save that one for 

last. 



MR. JOHNSON: Okay. (Sat down.) 

MS. MCCUE: How it's going to affect the 

state park--are you saying how would the cleanup affect the 

park? 

Q. Well, really the cleanup, the drainage, 

and all of this other-- 

MS. MCCUE: Oh. Okay. And then, the first 

one, I think what you're really asking is could the site be 

restored to the way it was before there was any industrial 

use of it. 

Q. Yes. 

MS. MCCUE: Probably a very good question. I 

think-- 

Q. Did Manville steal the land from the 

lake? 

MS. MCCUE: Can you deal with the restoration 

and affect on the park? 

Q. (Another speaker.) I'm sorry to 

interrupt, but I can go as far back as 1922. I was working 

there when they first started putting that up. 



MS. MCCUE: So, you're saying that you do 

know what the property looked like before? 

Q. Y e s .  It looked just like what it is to 

the north of there. 

MS. MCCUE: Like the park? 

Q. Yeah. But you got a ditch coming out 

from the west going right on around Johns-Manville. That 

was put there since 1922. 

Q. (Another speaker.) I go back that far 

too, 1922, because my dad moved down here from Milwaukee 

with the Manville organization. And what was done there, 

sand was pumped out from the lakefront there into the 

buildings to build up around the foundations. That land, 

when they first started to build it, was just like the park 

MS. MCCUE: Okay. But the question was, 

could the site be restored to the way it was, as you people 

know how It was. 

MR. BRADLELY: I'll address that. I think 

what you're referring to is actually removing what's there, 

which is not a recommended alternative. Kurnar went into 

that. That would be similar to the off-site landfilling 



alternative. The Idea, it's asbestos, whlch Is carcenogenic 

and very hazardous in the air, is not to move it or disturb 

it and allow it to become releasable to the air. 

Q. Excuse me. Wasn't there the issue of 

whether Manville would retain ownership of the property? 

MS. MCCUE: Well, that's what we're going to 

have Larry talk about that. Why don't we do your second 

part though, which is If there is golng to be any effect on 

the state park. 

MR. BRADLEY: As descrlbed, the recommended 

alternative won't have any effect, as far as construction 

actlvlty, on the state park. What it wlll do Is ensure that 

no asbestos is released to the air after the cleanup. But 

it will--that's separate property and there will be nothing 

done there. 

Q. (Another speaker.) I have a question. 

MS. MCCUE: Could we finish up-- 

Q. Well, could I ask you what he just-- 

MS. MCCUE: Oh. Okay. Follow-up. 

Q. Let me get this straight. Am I to 

understand now that there is no asbestos airborne off-site? 



MS. MCCUE: That we found in the 

investigation. 

Q. I beg your pardon? 

MS. MCCUE: That we found during the 

investigation. W 

Q. There is no asbestos off-site? Airborne? 

MS. MCCUE: That we found during our 

investigation. During the times that the site was being 

investigated there was none found. 

Q. You mean, there Is nothing blowing 

anyplace from that site? 

MS. MCCUE: We are not saying nothing 1s ever 

blowing from there. What we have said is that during the 
w 

times the site was investigated we found none leaving the 

site. But, I don't think that anybody is going to guarantee 

that nothing is being blown off. 

Q. So, it could be a health hazard after 

all, couldn't it? 

MS. MCCUE: Well-- 

MR. MALHOTRA: Let me clarify that. Let me 

clarify th5s. There have been three air samplings done at 



this site. Two were done prior to, well all three were done 

prior to when I got involved. Two were done, one by EPA, 

and the third was done by a consultant from Canada, a well 

known company hired by Johns-Manville. The first two 

studies Indicated that the levels of asbestos in the air 

were slightly higher than in the off-site locations. But 

those were still In the range of what you find in the 

industrial areas. They were slightly higher on-site. There 

is asbestos in the air all the time. And there is asbestos 

in the water as there is in the water all over the country, 

all over the place. The inspection of what concentrations 

are higher and what concentrations are lower. So, typically 

by example the water which you are drinking in Waukegan, 

right, taken from the Waukegan ground has six to eight 

million, you know, fibers per liter of water. So, when you 

say about asbestos, you are talking about concentrations, 

that's why the United States agencies are set up with 

standards. So, the level on on-site locations, when they 

were monitored, was slightly higher than the off-site 

locations. And the intent here is to make sure that the 

levels in the alr also are slmilar to or less than what we 



are coming across at the off-site locations. That is all 

the purpose of the remedial investigation. 

Q. May I ask another? 

MS.  MCCUE: Is this a follow-up to that, 

because we never finished this gentlemanfs-- 

Q. Y e s .  Now, you don't know that the 

asbestos that is coming off of that site is detrimental to 

anybody's health. Is that correct? Is that what you are 

saying? 

MS. -MCCUE: We didn't say that there is 

asbestos coming off the site. 

Q. No. He did. (Referring to Mr. 

Malhotra) 

MS. MCCUE: No, he did not. 

Q. That it was higher than on-site. 

MS. MCCUE: No, on-site slightly higher than 

off-site. 

Q. Yes, but you can't really say no, either. 

Because we just had a northeast wind the other day that was 

about fifty mile an hour, and I bet my house toward the 



dollar that you've got more asbestos in the air than you 

normally do. 

Q. (Another speaker) If there is no 

airborne asbestos on the site, then what are you worried 

about? 

MS. MCCUE: We didn't say that there was none 

on the site, we said-- 

Q. All right. Off the site then. I'm 

listening, but they are going around in circles as far as 

I'm concerned. 

MS. MCCUE: I don't think so. I think It's 

really, It seems as though most other people have 

understood. Maybe we could talk to you a little more about 

it afterwards. But the essential point is that what is 

on-site Is slightly higher than what is off-site. During 

the investigation we didn't find any off-site asbestos, 

beyond what is I thlnk, as Kumar said, it ''should be". But, 

this gentleman over here had a third question that I 

promised Larry would answer, and it had to do with ownership 

of the property after the cleanup. I think you are assuming 

if  Manvllle 



didn't clean it up themselves. If USEPA were to clean up 

the property. 

MR. JOHNSON: Well, if we spend any 

government Superfund money to clean up this site, as I 

indicated before, we intend to recover all of that money u 

that we spend from the responsible, the party responsible 

for dirtying up the site in the first place. So, initially, 

there is an outlay of tax money in cleaning up the site, but 

eventually it is recovered. As far as the land ownership is 

concerned, the land is currently owned by Manville Sales 

Corporation, as you know, and I also think it will--well, 

presumably it is still going to be owned by Manville 

afterward. They don't lose an ownership to the land because 
w 

there has been a cleanup done there. All right? 

MS. MCCUE: Well, it's not what he wants. 

(Indicating that the person who asked the question was not 

pleased w3th the response) 

MR. JOHNSON: I'm not trying to tell hlm what 

he wants. 



MS. MCCUE: I think he wants us to, if USEPA 

were to spend money in a place, that we get the property. I 

don't think we necessarily want the federal government to 

own-- 

Q. Well, my grandchildren are stuck with it. 

MS. MCCUE: I think I understand your point, 

and I think that the answer is that, no, we don't seize the 

property. 

The gentleman in the vest. 

Q. Just kind of picking up on that, because 

it sounds like if it were covered, and seeded, and 

vegetated, it would be very beautiful down by the lake, but 

then you described the whole perimeter as going to be fenced 

in. Is that a safety precaution, or just something inherent 

in Manville's property rights? It's fenced in now, but-- 

MR. BRADLEY: The east boundary isn't fenced. 

That's part of the recommended alternatlve is to fence the 

east boundary. You could, a person could come on the beach 

and then walk up, go over some hilly areas, and onto the 

site. It is not presently fenced in. There will be areas 

still operating. The sludge disposal pit, and the 



miscellaneous disposal pit,-and the wastewater treatment 

systems will still be operating. And-it, the fencing, is to 

limit access during the-remedial action itself, And beyond 

that, it could be taken down. - - ~  

MS. MCCUE: If that's a comment that you want-- w 

to make on the record, t h e ~ - W e  would be happy to have that, 

but you are gorng to have to fill out one of these little 

blue cards. 

Q. All right. 

MS. MCCUE: But, thatFs the kind of thing 

we're looking for actually. 

Q. Alternative I11 recommends eighteen 

inches of clay silt and six inches of sand cover over the ~ ~ 

w 
waste area. I was wondering If you could regard what's 

involved in that, and what is the expected source of that 

msterial. Would thatbc coming from on-site-or off-site? 

MR. MALHOTRA: Off-site. Most of it would 

come--the same material that is on the north forty acres 

wouid be used for all of-it, Again, any sand which is 

brought from off-site, or taken from on-site, will be-tes-ted 

first. The results would be given to the--Illinois EPA, 



USEPA. And once they have all determined that, yes, it is a 

suitable soil for cover, only then would it be used. But 

the intent is to take sandy soil for the six inch or nine 

inch, or whatever, cover underneath. We're talking sand 

from the Johns-Manville property and the heavier soils from 

off-site .locations. 

MR. BRADLEY: Yeah. I would clarify that as 

suitable as to non-asbestos containing. If it showed up 

positive for asbestos, it wouldn't be used. 

MS. MCCUE: Do we know the cubic yards? Was 

that the second half? How much volume we are talking about? 

Q. Yeah. The total acreage of the waste 

area when it's graded would be-- 

MR. MALHOTRA: Well, we are talking forty--we 

are talking maybe two, three hundred thousand cubic yards of 

total of material to be needed, depending upon what is the 

agreed to cover things-- 

MS. MCCUE: And then the acres. Do we know 

the acreage that would be covered? 

MR. MALHOTRA: There are one hundred twenty 

acres and 57.3 acres is water surface, and the remaining, 



let's say fifty/fifty, you can call It sixty-plus or sixty 

five acres is the area, surface area to be covered. The 

remaining is water surface and ponds. 

MR. BRADLEY: With the exception of the 

sludge disposal pit and miscellaneous pit which would remain 

active. So, it would be less than sixty acres, 

Q. From what I read here, it says 

contaminants were first discovered at the Johns-Manville 

disposal slte in April of 1982 when air sampling conducted 

by the USEPA suggested there was airborne asbestos above 

background levels downwind of the site. Well, you know, 

that's all nice that that was done, tested and all. 

Certainly prior to 1982, maybe like 1945 that asbestos fiber 

was still there. So that 1982 is irrelevant to me. But, if 

I heard your attorney correctly, he said that monies spent 

by the US Government Superfund there would be recouperated. 

Correct? So, what's the hold up? Why don't we just get 

started on this thing. 

MS. MCCUE: Well, first of all, we have to 

make a decision to do it. We have to take public comment 

and decide to do it. So, that is the step we're in now, if 



that's what you're asking. As far as, you know, the time of 

1945, or whatever, Superfund didn't go into effect until 

1980-- 

Q. Well, I realize that. But, I mean, you 

know that the asbestos was there prior to-- 

MS. MCCUE: Oh, yeah. But, this is the 

starting of Superfund life, here, is where we tend to start 

our-- 

Q. (Another speaker) I would like to 

comment favorably on the orderly process that I see in 

action here. It's something that we want to do 

instantaneously but realize we have to go through an orderly 

process. And that old what happened in '42 and '22 and no 

way are we going to be able to fix that. 

MS. MCCUE: Do you want to write that down? 

AUDIENCE: (General laughter.) 

MS. MCCUE: Somebody called me to comment on 

the phone and they still had to fill out a little blue card. 

MR. JOHNSON: Margaret, part of the reason 

for filling that out is because we need their names. 



MS. MCCUE: Oh, absolutely. That's 

absolutely right. Please fill out the cards. Right here. 

Q. (Another speaker.) In the recommended 

alternative, there is a statement here that says it also 

provides some protection to groundwater. What does that 

protection, how is the groundwater protected if the waste is 

on the bottom, and if the sand and clay and so-on go on the 

top, then how is the groundwater protected if the waste is 

down on the bottom? 

MR. BRADLEY: Okay. What's happening there 

is that rain and other precipitation would infiltrate 

through that cover and potentially, if the conditions are 

right, I don't want to go into too much detail as to what 
w 

the right conditions are, potentially It can remove the 

contaminants from the waste pile and settle into a solution, 

at which point they would move with the groundwater. Not 

necessarily as fast as the groundwater, but would become 

mobile in the groundwater. And what the remedial 

alternative, the recommended alternative does-- 



First of all, the remedial investigation did 

not show any levels of contaminants that were greater than 

the applicable drinking water standards. And so, there have 

been drinking water standards right now, and what we arc 

trying to ensure in the level of protection that you are 

asking about is that these levels of contaminants do not 

exceed drinking water standards, or any other applicable 

standards adopted in the future. And the detection 

monitoring system, which I described, where the eight, the 

minimum of eight additional wells would be installed, we 

would put that into effect. That would be monitored at a 

given time interval for a minimum of thirty years, and if 

any concentrations show up that pose a threat to public 

health and the environment based on these existing standards 

or criterja, then proper remedial action would be taken. 

MS. MCCUE: Pretty much-- 

Q .  The monitoring system is the protection? 

MS. MCCUE: Well, actually I reread that 

sentence. Pretty much the cap always protects groundwater 

because it prevents anymore rain or snow from pushing down 

the contaminants further into the groundwater. There are 



sites where the groundwater is the biggest problem and we 

put a cap on a site to protect the groundwater from pretty 

much pushing further, so I think that is, in part, what it 

was referring to. Because it says protecting it from lead, 

and we wouldn't want the lead-- e 

Q. Heavy metals. 

MS. MCCUE: Right. So, the cap would prevent 

the chance for contaminants getting pushed further down. 

MR. MCGALL: Margaret, there are different 

types of caps. If you- cap a landfill using a very heavy 

clay, the water does not percolate through. Simply to keep 

it impervious from precipitation on the surface. In this 

case, we're trying--we will have to maintain a vegetative 
w 

cover, in which case we need the air and water migrating 

through some soil. So, in this case we are using soils, 

even the heavier silty clay, will actually have a 

percolation through them. And so in this case there is the 

danger that clay and sand and the vegetation on them will 

leach the material out, put it in the groundwater, and as 

the attorney has mentioned, the groundwater is going to Lake 

Michigan, and so it eventually gets to the lake and it will 



. 
deposit on beaches and dry up and blow away again. So it's 

a possible source of new asbestos, the asbestos in 

groundwater, or other hazardous metals. 

MS. MCCUE: Our fact sheet does say, however, 

that the cap will provide some-- 

MR. MCGALL: It provides some, but this is 

not the same cap that the landfill would be, it's not that 

tight. 

MS. MCCUE: Does that answer your questlon, 

or have we-- 

MR. BRADLEY: Any cover will, to some extent, 

retard percolation. Any cover. As Dick mentioned, the 

ones, heavier soils greater clay compacted, for example, 

will do a greater job retarding the percolation than sand, 

which water flows through rapidly. So, It does offer a 

degree of groundwater contamination, just by being a soil 

cover-- 

MS. MCCUE: Protection. 

MR. BRADLEY: Oh, protection. So, just the 

fact that It is a cover does work to retard groundwater 

contamination. 



- 
Q. You are retarding basically the heavy 

metals and not the asbestos. That's the problem. 

MR. BRADLEY: That's correct, and--in the 

groundwater that is correct. And again I don't want to go 

into too much detail, it could get really complicated as far w 

as how metals move in the groundwater. But asbestos, 

because of its fibrous nature does not tend to move through 

the groundwater, and therefore is not such a concern at this 

site, through the groundwater. They are very concerned with 

the air, but not the groundwater. 

MS. MCCUE: Do you have another? 

Q. Well, how is that related? The fibrous 

that you've got in the water here, compared to what you've 
r, 

got in Lake Superior, where you've got a lot of this 

asbestos in suspension. If you've got it in suspension in 

one part of the lake, you should have some kind of a 

suspension here in Lake Michigan too. Or am I hearing? 

I'm talking about what they have up at the far west end of 

Lake Superior. 

MS. MCCUE: Duluth? 



MR. BRADLEY: Duluth. 

MS. MCCUE: Is your question actually whether 

the asbestos suspended in the lake is a problem? 

Q. Well, if you have a suspension problem in 

Lake Superior, you've still got water here, the same thing 

could have applied there. 

MR. MALHOTRA: No, not really. What is 

hapening is in that from the reserve mining in Duluth, in 

that area, what they are doing is they are taking iron ore, 

grinding that, you know, taking the ore, and the rock which 

has also iron ore, also has asbestos. When they were 

grinding and 'then through settling systems they were 

settling the iron ore, pulverizing and making steel, and the 

remaining liquid and ground rock they were dumping back into 

Lake Superior. And through that reserve mining they had 

pumped millions and millions of tons of broken asbestos and 

rock, in suspension, dumped into Lake Superior, and that's 

why the levels of suspended asbestos have gone up in Lake 

Superior. 



Here, we are not taking, if we were taking 

Johns-Manville waste from here and pulverizing and the 

product was going into Lake Michigan, then I could see some 

similar effects showing up here. Here they are all being 

piled. The only suspension would be the levels, and weekly w 

they are counting them. Also, the amount of asbestos which 

I s  present here is in the bound form. This Is a waste 

product like asbestos cement pipe people are using for 

drinking water. So, it is all tied up. Or asbestos 

shingles, or sheeting materlals--so they are broken or off 

standard, those are the ones which are dumped there. So 

these are more tight as opposed to broken and suspended and 

dumped there. Here they are all cemented and glued together 
w 

and so they are not easily releasable. Not only to the 

groundwater, but also less releasable to the air also. So, 

there is a difference. 

Q. So these are not in suspension. 

MS. MCCUE: I'm glad he knew. Umm, we'll 

take one more question and then what I would like to do is 

check on the status of people who want to make comments and 

make sure we're able to do that. 



Q. Could I ask him on that off-site 

sampling? About fifteen or twenty years ago we sampled all 

the way, the whole perimeter-of the plant, many times. And 

the counts that we got at the fence were much lower than 

what they were on-site, In the dump. Then we also took 

samples up on top of the hill, on Sheridan Road, on some 

people's property. I have a son and a grandson that live up 

there on Sheridan Road, and I'm not concerned with them at 

all, as far as asbestos. 

MS. MCCUE: We being Manville? . 

Q. Well, I'm retired. 

MS. MCCUE: No, I mean when you said we 

sampled fifteen years ago. 

Q. Well, yeah. I was working at that time 

for Johns-Manville and I've been retired now for six years. 

MS. MCCUE: Thank you. What I would like to 

do is to check to see whether anybody-- 

MR. BRADLEY: Do you want to get his name? 

MR. MALHOTRA: Do you want to identify your 

name, address, or-- 

Q. Frank Angeles. 



MR. MALHOTRA: I mean, to fill out a card. 

MS. MCCUE: What I would like to do is to see 

whether there is anybody who wants to make a comment who has 

them, has something that they want to tell us about what we 

are recommending or the other alternatives, or what we w 

should consider in making a final decision. Is there 

anybody who would want to take that chance? 

AUDIENCE: (No response.) 

MS. MCCUE: If there aren't, I would like to 

ask that those people, 'a couple gentlemen, and a couple of 

other people who said things during the course--I think you 

did too--course of the question period, that you would like 

to have what you said made a public comment;I would 
e 

encourage you to fill out a card so that we can make that a 

part of the official record and it can be given every 

consideration while we are making a final decision. 



Q .  Can I stilJ ask one more question? 

MS. MCCUE: Okay. 

Q. A s  to the water, the Sanitary District, 

they are supposed to filter this water too, aren't they? 

MR. MALHOTRA: The what? 

MR. BRADLEY: Filtration? 

MR. MALHOTRA: Yeah, they have to-- 

Q. (Another speaker.) No, just sewer water. 

MS. MCCUE: What's your question? 

Q. If there is any asbestos in the water, 

then the Sanitary District should catch it all. 

MS. MCCUE: Oh. Okay. I see what you're 

saying. So, you're saying that it's treated before it 

reaches. . 
Q. The plant itself is not sending any water 

to the Sanitary--Sewer District. Only water from drinking 

water. All their processed water goes out to the settling 

basin. 

MS. MCCUE: So, you're saying. Oh. Okay. 

Well, the gentleman is talking about groundwater that might 

become contaminated and get Into the water supply. But, I 



think the city water supply comes from way out into the 

lake. 

MR. MALHOTRA: The City of Waukegan has an 

intake which goes to almost three or four miles inside the 

lake. And, see the asbestos fibers, there are two kinds. w 

One of several lengths. So, the EPA has come up with a 

recommended maximum level only of fibers that are longer 

than certain lengths, more than ten microns. So, none of 

the water contains any of the fibers which are longer than 

that.' And they allow up to seven million, 7.1 million 

fibers per liter you can have and that is safe, not 

threatening. But neither Waukegan water, nor any of the 

water which was tested during this, had fibers which were 
w- 

longer than that or of that, of any concentration. So, of 

fibers are present which could be threatening, or which 

could have harmful effects, those fibers, the longer fibers, 

were not present. And your Waukegan plant does take the 

drinking water, treat it, filter it, you know. But that 

type of filtration normally does not remove the fibers. 

MS. MCCUE: Any other questions or comments? 

We will be happy to stick around and answer any individual 



questions that people have. If you go home and think about 

this and want to submit written comments, we are accepting 

them postmarked until February 24th. Everyone who is here 

who is signed up on our sign-up sheet will be added to our 

mailing list and will be notified as to the next steps belng 

taken in the process. Thank you very much for your 

participation. 
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December 18 ,  1986 

Mr. Brad Bradley 
Remedial P r o j e c t  Manager 
CERCLA Enfohement  Sec t ion  
USEPA, Region V SHE-1 2 
230 South Dearborn S t r e e t  
Chicago, I1 1 i noi s 60604 

Dear Brad: 

u Thi s  l e t t e r  w i l l  se rve  t o  document the Agency's p o s i t i o n  on app l i cab l e  o r  
r e l e v a n t  and app rop r i a t e  s t a t e  s tandards ,  requirements,  c r i t e r i a  o r  
1 i m i t a t i o n s  ( A R A R ' s )  w i t h  s p e c i f i c  r e f e r ence  t o  the Johns-Manvi 1 l e  Disposal 
Area Superfund voluntary cleanup i n  Waukegan, I1 1 i no i  s. 

As you a r e  aware, t h e  Federal S i t e s  Management Unit  has promoted the  use of 
t h e  d r a f t  general  s t a t e  design s tandards  f o r  c l o s u r e  of non-hazardous 
l a n d f i l l s  wh ich  d e f i n e s  f i n a l  cover  q u a l i t y  and th i cknes s  (two f 3 o t  o; 
compacted s u i t a b l e  mater ia l  ) and i s  intended t o  1 i m i  t t h e  a r e a l  e x t e n t  of 
groundwater degreda t ion  from t h e  f a c i l i t y .  The l i m i t e d  groundwater d a t a  
c o l l e c t e d  by Manvil l e t s  c o n s u l t a n t  during the remedial f n v e s t i g a t i o n  (RI 1 d i d  
n o t  reveal  any contamination movement v i a  this pathway. Based on this work, 
groundwater p r o t e c t i o n  has been e s t a b l i s h e d  a s  a secondary o b j e c t i v e  behind 
l i m i t a t i o n  of t he  upward mobi l i ty  of a sbes to s  from freeze/ thaw a c t i o n  i n  the 
waste  p i l e  cap. To this end, we understand t h a t  USEPA i s  c u r r e n t l y  proposing 
a twenty-four inch  th i ck  compacted cap c o n s i s t i n g  of  a base s i x  inch 1 i f t  of 
sand (none f r o s t  s u s c e p t i b l e  m a t e r i a l ) ,  followed by f i f t e e n  Inches of 

L compacted loca l  c layey s o i l ,  and f i n i s h e d  w i t h  three inches  of top  s o i l  t o  
provide a roo t ing  media f o r  g rassy  vege ta t ion .  

Th i s  USEPA proposal would meet the s t a t e ' s  cap th i cknes s  c r i t e r i a  (two f o o t  
minimum), bu t  would no t  s a t i s f y  the c l a y  composition c r i t e r i a ,  which aga in ,  i s  
*tended t o  m i  t i g a t e  groundwater contamination. Given the f a c t  t h a t  Manvi 1 l e  
has  @greed t o  i n s t a l l  and ope ra t e  a d e t e c t i o n  groundwater monitoring system a s  
approued by USEPA/IEPA, t h e  . s t a t e  is  i n  agreement wi th  the proposed cap design 
developed s p e c i f i c a l l y  fo-r t h i s  a sbes to s  waste pi1 e. However, the s t a t e  
expec t s  a contingency plan t o  be included i n  t he  RD/RA o r d e r  which would 
r e q u i r e  the company t o  t a k e  c o r m c t i v e  remedial a c t i o n  should s i g n i f i c a n t  
groundwater contaminat ion be confirmed f r o m  t h e  d e t e c t i o n  monitoring system. 

F i n a l l y ,  I wish t o  convey my management's p o s i t i o n  on o v e r s i g h t  c o s t s  f o r  th is  
p r o j e c t .  S ince  IEPA i s  no t  a pa r ty  t o  the c u r r e n t  admin i s t r a t i ve  o rde r ,  s t a t e  
funds have been expended i n  t r ack ing  t h e  RI/FS. Our records  show t h a t  
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approximately $1 1,377.00 had been spent on personal services and travel as  of 
September 30, 1986. There has been several meetings and review manhours spent 
i n  f inal iz ing the FS and discussing the design of the selected al ternative.  
Therefore, I believe t ha t  $12,000.00 would represent an accurate to ta l  fo r  
past s t a t e  oversight costs  t o  be so l ic i t ed  from the company as part of the 
upcoming RD/RA order i n  which IEPA will be included. Additionally, t h i s  order 
should contain a mechanism by which future s t a t e ,  as well as USEPA costs ,  w i  11 
be f a i r l y  reimbursed. Mr. Don Gimbel, the IEPA attorney fo r  t h i s  project ,  
will represent the Agency i n  these matters. 

I f  you have any questions or  require fur ther  c la r i f i ca t ion ,  please do not 
hes i t a te  t o  contact me. I look forward t o  the next phase of th is  project. 

Sincerely , . A 

Kur t  D. Neiberg 
Federal S i t e  Ma 
Remedial Project Management Section 
Division of Land Pollution Control 

KN: j ab/l029g/59-60 

cc: Jim Frank, IEPA 
Bob Cowl es, IEPA 
Don Gimbel , IEPA 
Gary King, IEPA 
Division F i l e  


